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RULES OF THE INSTITUTE.
L

OBJECTS.

The objects of the Lake Superior Mining Institute are, to promote
the arts and sciences connected with the economical production of the
useful minera.ls and metals in the Lake Superior region, and the wel-‘,
fare of those employed in these industries, by means of meetings’ tor
social intercourse, by excursions, and by the reading and discussion
of practical and professional papers, and to circulate, by means of
publications among its members, the information thus obtained.

II.

MEMBERSHIP.
Any person interested in the objects of the Institute is eligible for
membership.
Honorary members not exceeding ten in number, may be admitted
to all the privileges of regular members except to vote. They must be
persons eminent in mining or sciences relating thereto.

III.

ELECTION OF MEMBERS. B

Each person desirous of becoming a member shall be proposed by
at least three members, approved by the Council, and elected by ballot
at a regular meeting (or by ballot at any time conducted through the
mail, as the Council may prescribe), upon receiving three-fourths of
the votes- cast.- Application must be accompanied by fee and dues as
provided by Section V. )

) Each person proposed as an honorary member shall be recom-
mended by at least ten members, approved by the Council, and elected
by ballot at a regular meeting, (or by ballot at any time conducted
through the mail, as the Council may prescribe, on receiving nine-
tenths of the votes cast.

Iv.

WITHDRAWAL FROM MEMBERSHIP.

Upon the recommendation of the Council, any member may be
stricken from the list and denied the privilege of membership, by the
vote of three-fourths of the members present at any regular meeting,
due notice having been mailed in writing by the Secretary to him.
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V.
DUES.

The membership fee shall be five dollars and the annual dues five
dollars, and applications for membership must be accompanied by a
remittance of ten dollars; five dollars for such membership fee and
five dollars for dues for the first year. Honorary members shall not
be liable to dues. Any member not in arrears may become a life mem-
ber by the payment of fifty dollars at one time, and shall not be liable
thereafter to annual dues. Any member in arrears may, at the discre-
tion of the Council, be deprived of the 'receipt of publications or be
stricken from the list of members when in arrears six months; Pro- -
vided, That he may be restored to membership by the Council on the’
payment of all arrears, or by re-electlon after an interval of three
years.

VI
OFFICERS.

* There shall be a President, five Vice-Presidents, five Managers, a
Secretary and a- Treasurer, and these Officers Bhall constitute the
Council.

VIL
TERM OF OFFICE.

The President, Secretary and Treasurer shall be elected for one
year, and the Vice-Presidents and Managers for two years, except that
at the first election two Vice-Presidents and three Managers shall be
elected for only one year. No President. Vice-Presideht or Manager
shall be eligible for immediate re-election to the same office at the
expiration of the term for which he was elected. The term of oftice
shall continue until the adjournment of the meeting at which their
successors are elected.

) Vacancies in the Council, whether by death, reslgnation, or the
. failure for one year to attend the Council meetings, or to perform the
duties of the office, shall be filled by the appointment of ‘the Council,
"and any person so appointed shall hold office for the rema.inder of the
term for which his predecessor was elected or appointed; Provided,
That such appointment shall not render him ineligible at the next
eleetion.

VIIL
DUTIES OF OFFICERS.

All the affairs of the Institute shall be managed by the Council ex-
cept the selection of the place of holding regular meetings.

The duties of all Officers shall be such as usually pertain to their
offices, or may be delegated to them by the Council.
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The Council may in its discretion require bonds to be given by the
Treasurer, and may allow the Secretary such compensation for his ger-
vices as they deem proper. ! ,

At each annual meeting the Council shall make a report of pro-
ceedings to the Institute, together with a financial statement .

Five members of the Council shall constltute a quorum but the .
Council may appoint an executive committee, business may be trans- )
acted at a regularly called meetlng of the Council, at which less than
a quorum is present, subject to the apprqval of a majority of the Coun-,
cil, subsequently given in writing fo the Secretary and recorded by him
with the minutes.

There shall be a meeting of the Council at every regular meetlng
of the Institute a.nd at such other times as they determine.

IX.
ELECTION OF OFFICERS.

Any five members not in arrears, may nominate and present to
the Secretary over their signatures, at least thirty days before the an-
nual meeting, the names of such candidates as they may select for
offices falling under the rules. The Council, or a ‘committee thereof
duly authorized for the purpose, may also make similar nominations.
The assent of the nominees shall have been secured in all cases.

“No less than two weeks prior to the annual meeting, the Secretary
shall ‘mail to all members not in arrears a list of all nominations made,
and the number of officers to be voted for in the form of a letter ballot.
Each member may vote either by striking from or adding to the names

_ upon the list, leaving names not exceeding in number the officers to

be elected, or by preparing a new list, signing ‘the ballot with his name,
and either mailing it to the Secreta.ry, or présenting it in person at the
annual meeting.

In case nominations are not made thirty days prior to the date of
the annual meeting for all the offices becoming vacant under the rules,
nominations for such offices may be made at the said meeting by five
members not in arrears, and an election held by a written or printed
ballot.

The ballots in either case shall be received and examined by three
tellers appointed at the annual meeting by the presiding officer; and
the persons who shall have received the greatest number of votes for
the several offices shall be declared elected. The ballot shall be de-
rtroyed, and a list of the elected officers, certified by the tellers, shall
be preserved by the Secretary.

X.

MEETINGS.

The annual meeting of the Institute shall be held at such time as
may be designated by the Council. The Institute may at a regular
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meeting select the place for holding the next regular meeting. If no
place is selected by the Institute it shall be done by the Council.

Special meetings may be called whenever the Council may see fit;
and the Secretary shall call a special meeting at the written request of
twenty or more members. No other business shall be transacted at a
special meeting than that for which it ‘was called. :

Notices of all meetings shall be majled to all members at least
thirty days in advance, with a statement of the business to be trans-
acted, papers to be read; topics for discussion and excursions proposed.’

No vote shall be taken at any meeting on any question not per-
taining to the business of conducting the Institute.

Every question that shall properly come before any meeting of the
Institute, shall be decided, unless otherwise provided for in these
rules, by the votes of a majority of the members then present.

Any member may introduce a stranger to any regular meeting; but
the latter shall not take part in the proceedings without the consent of
the meeting,

XI.
‘PAPERS AND PUBLICATIONS.

Any member may read a paper at any regular meeting of the Insti-
tute, provided the same shall have been submitted to and approved
by the Council, o? a committee duly authorized by it for that purpose
prior to such meeting. All papers shall become the property of the
Institute on their acceptance, and, with the discussion thereon, shall
subsequently be published for distribution. The number, form and dis-
tribution of.all publications shall be under the control of the Council._

The Institute is not, as a body, responsible for the statements of
facts or opinion advanced in papers or discussions at its meetings, and
it is understood, that papers and discussions should not include person-
alities, or matters relating to politics, or purely to trade.

XII.

AMENDMENTS.

These rules may be amended by a two-thirds vote taken by letter
ballot in the same manner as is provided for the election of officers
by letter ballot; Provided, That ‘written notice of the proposed amend-

ment shall have been given at a previous meeting.
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'MINUTES OF THE ELEVENTH ANNUAL MEETING.

- A social gathering of a number of mining men from the
Gogebic and Menominee ranges, held at Ironwood, Michigan,
on February 2nd, 1893, was the nucleus of the present Institute.
A tesolution presented on this occasion resulted in the first
meeting being held at Iron Mountain on Wednesday and
' Thursday, March 22n-, and 23rd, 1893, for the purpose of per-
fecting an organization. Mr. William Kelly was chosen secre-
‘tary at the Ironwood meeting, and circulars were sent to the
mining men of the different ranges, explaining the purposes of
the meeting and inviting them to attend and assistin its forma-
tion. This invitation met with universal approval and the call
for the meeting was responded to by more than one hundred
and sixty of the representative mining men from the iron
and copper ranges of the Lake Superior district. Many of
those who could not attend sent messages of encouragement to
the promoters.

At this meeting held twelve years ago, the Lake Superior
Mlmng Institute was started. The benefits to its members are
innumerable, affording. as it does by its annual meetings to the
different ranges, the opportunity for the inspection of the work
carried on, and the pleasure of the social features attending.
. The reading of papers which are provided by its members, has
always proven an interesting feature, bringing out their best
thoughts and one that should be much encouraged owing to the
great benefits which result therefrom, not only to those in
attendance, but to the students of mining in this and other dis-
tricts. These papers, in order that they may be of the greatest
value, should be published and distributed at an early date
before the annual meetings, so that by a careful study of the
subject an intelligent discussion may be held, This oftimes
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brings out many important points overlooked in the prepara-
tion of the original paper, and is of great assistance to the
student.

The methods employed in mining on the different ranges,
where conditions vary as they do throughout the Lake Supe-
rior district, are of much interest to the mining man. The
field that may be covered by carefully prepared papers is a
large one. We have many features pertaining to the mining
and mechanical departments that can be made interesting sub-
jects for papers for this Institute, and the same would bring
out a general discussion. TFhen we should not overlook the
great army of men employed above and below ground, who
dig and handle the vast output from the Lake Superior iron
and copper mines yearly. The question of their health and
safety is an important one, and worthy of much careful thought
and consideration. The housing of the families of the miners,
the education of their children and the provision of means for
their recreation and enjoyment, is a question which must not be
treated lightly in connection with the general welfare of those
engaged in the mining industry. At many of the mines outside
of the larger cities and villages where the people are obliged to
live at the location, club rooms might be provided and fitted up
for the enjoyment of the men, they could also be made attrac-
tive and interesting for the ladies and children by various
forms of entertainment, all tending to the betterment of their
social condition. Much is being done along these lines by
many of the larger concerns throughout the country, and much
more can be done. While the Lake Superior Mining Institute
has accomplished much in its brief and useful career, there is
yet work enough ahead to insure its success and importance for
many years to come. '

The organizers planned well at their social gatherijng. at
Ironwood on February 2nd, 1893, and the results must indeed
be very gratifying to ‘them. Meetings have been held each
year since its orgamzatlon, excepting 1897 and 1899. During’
the depression in the iron busmess it was often with difficulty
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that a sufficient number were gotten together. Many of the
mines had closed and the members gone to the western fields
and were unable to be present. However, the order of visiting
the ranges in turn has been kept up, and the eleventh meeting
finds us for a third time at Iron Mountain, where the first
regular meeting was held on the’ occaswn of thc Instltute s per-
manent orgamzatlon '
. The following program arranged by the local committee
was carried ‘out as far as weather would permit. Owing to the
_rain on Tiesday and the condition of the roads, it was thought
advisable to cut out the visit to the electric power plant which
'is being erected by the: Penn Iron Mining company at Sturgeon
Falls, near Vulcan' o

Tuesday, October Seventeenth

Members wlll assemble at the Commercial Hotel Iron Mountain,
at 9:00 o’clock a. m., and will proceed on foot to the Chapin mine,
where an opportunity will be afforded to inspect the various plants.
Party will then proceed “over the hill,” from which an excellent view
of the city and surrounding country may be secured, enroute to the
Walpole and Pewabic mines. After inspecting these properties, the

" members will take a special train at the Pewabi¢ mine, leaving prompt-
1y at 12 o’clock, noon, for Florence, Wis., where the party will be re-
celved by the Florence-Iron River company. At 1:00 o’clock p. m.,,
train will leave Florence for Crystal Falls, where the remainder of the
afternoon will be occupied in visiting the Tobin and Great Western
mines. Supper will be served at the Lockwood House. At 8:00 o’clock,
the evening session will be held in the Iron county court house, at which
papers will be read by Mr. L. Battu, of Chicago, and others. At 11:00
o’clock p. m., a special train will leave Crystal Falls for Vulcan and
intermediate points. ' N '

Wednesday, October Eighteenth.

Special train will leave Crystal Falls at 7:00 o’clock a. m., and
Iron Mountain at 8:30 a. m., for Vulcan, returning to Iron Mountain at
8:30 p. m., and proceeding via the Chicago, Milwaukee & St. Paul rail-
road to the Traders mine. At Vulcan carriages will convey the party
to Sturgeon Falls, where the Penn Iron Mining company is construct-
ing a large electric power plant for the operation of their mines. Train
will also stop enroute tp Iron Mountain at the Munro mine. At 8:00
o’clock, an evening session will be held at the Dickinson county court
_house, where papers wil] be read by members; also the annual election
of officery pnd busines conference, Af 11:00 p. m, speclal trains Will
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leave for Crystal Falls and Vulcan, to accommodate members deslring
to spend the night at home.

Thursday. October Nineteenth.

" A special train will leave Crystal Falls at 7:00 o’clock a. m., and
Iron Mountain at 8:30, for Escanaba, and will proceed directly to the
ore crushing plant of the Oliver Iron Mining cempany; thence to the
tie preserving plant of the Chicago & Northwestern Railway company;
thence to the merchandise dock, where the party will embark on the
steamer “Maywood” for a trip to the ore and coal docks; thence by
steamer to Gladstone. At the latter place the large charcoal furnace
and by-product plant of the Pioneer Iron company will be visited.
Steamer will return party, to Escanaba at 5:30, and supper will be
served at the hotels in time for members to leave on their special trains

. for home. Train for the Marquette range and the copper country will
leave Escanaba in time to connect at Negaunee with train No. 7 on the
Duluth, South Shore & Atlantic railroad. Train for Menominee range
points will leave Escanaba at 9:00 o’clock p. m.

TUESDAY, OCTOBER I7TH, IQOS5.

Members and guests began to arrive on the evening trains
Monday and liv Tuesday forenoon, the 17th, there were assem-
bled nearly 200 people, more joining the party at the different
towns visited until the total number in attendance represented
250 members and guests. The party assembled at the Com-
mercial Hotel where badges were furnished and sleeping
accommodation secured. Owing to the facilities at the hotels
being inadequate for so large a gathering, sleeping cars had
been provided and were placed on a siding near the hotel so
that all were comfortably taken care of.

The badges selected by the committee in charge was the
subject of much favorable comment. From the bar which
bore the date, 1905, was suspended an oval plate in which the
name of the wearer was inserted. This idea is unique, as it
does away with the embarrassment of getting names and faces
confused. Below the name plate and fastened to the lower end
of the ribbon was a medallion with the letters L. S. M. L.
worked into a monogram. On the opposite side in raised let-
ters was inscribed the range and date of meeting.

_ Local committees were appointed to take charge of
arrangements and were composed of the following members:
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Entertalnment—Wllliam Kelly, William J. Richards Charles E.
Lawrence, Otto C. Davidson .
Finance—Felix A. Vogel, Edward W. Hopkins
Transportation—Elwin F. Brown, Otto C. Davidson.
Crystal Falls Local Committee—Arvid Bjork, William Trebilcock.

Promptly at nine o’clock the party left the hotel for a visit
to the Chapin mine. The day was decidedly disagreeable, a
drizzling rain falling which dampened the clothing, but not
the ardor of the party. The large and well equipped shop was
first visited and some little time was spent here,

Attracting the attention of the party as they approached
the Chapin was the big fill made to keep open the county road-
way and railway tracks crossing the company’s lands. This is
probably 600 feet long and of a width to permit of the highway
and a-double railway track. A sand train is kept busy on the
latter .work, while teams are constantly drawing earth to pro-
tect the roadway. The mining of large deposits of ore under-
neath accounts for the settling of the surface and is not.an
uncommon occurrence in Lake Superior iron mining districts.

The Chapin is mining -vigorously at a depth of goo feet
below these roadways, and has still a large amount of ore to
extract so that the unusual surface expense at this point will
have to be continued that traffic may not be disturbed. The

_great depression to the east and west of this fill plainly marks
the course of the company’s principal underground operations.

Near this roadway, at D shaft, was formerly located the
mine’s principal pumping station where was installed an enor-
mous steeple compound pumping engine. A few years ago the
station was abandoned and -the pump removed, since which
time it has been idle The big pump is to again be installed,
however, a foundation for it now being prepared at “C” shaft
now sinking several hundred feet to the west, and on property
formerly embraced in the Ludington company’s lands.-

Leaving the shops the party proceeded to the new shaft
known as “C” Ludington. This shaft was commenced about
two years ago and has reached a depth of 1,125 ft. It is vertical
and has two skip and one cage compartments with another for
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pumps, ladders and counterweights. The inside dimensions
- are 10'4"x23'1", and the shaft is one of the largest in the Iron
country. It is about 700 feet back in,the footwall, thus insur-
ing it against “drawing” by caving due to the removal of the
ore. The method of securing this shaft by steel sets is fully
-described by Mr. Frank Drake in his paper on “The Use of
Steel in Lining Mine Shafts,” published on pages 43-44 of vol-
ume VIII, ‘1goz. Owing to the size’ of the shaft some
changes in connecting the sets from those used at other mmes
had to be introduced here. ' -

Hamilton shaft No. 2 and Ludington “B” ‘were also vis-
ited and much that was interesting was broight to the attention
of the visitors. The Chapin is the “big” mine of the Menom-
inee range, they will send out about 1,000,000 tons for the year
1905, and are employing nearly 1,000 men. The property is
now operated by the Oliver Iron Mining Co., Mr. O. C. David-
son, general superintendent. It was first opened in 1879.

Reference is here made to an experience with water in
sinking Hamilton shaft, as described in a paper by Mr. James
MacNaughton, published on pages 37 to 43 of Vol. VI, 1900,
the title being “Mine Dams.” After completing the rounds
of the Chapin, the special train placed at the disposal of the
Institute by the Chicago & Northwestern Railway Co. was
taken for the Pewabic mine. It had been intended to have
walked ‘over the big hill from the Chapin, from which a fine
‘view of the town and surrounding country could have been
obtained, but the rain prevented rendering the road shppery
and- disagreeable.

No. 1 shaft of the Pewabic is the principal one of the
old mine workings. It is 950 feet deep and has seven levels.
About 1,500 gallons of water are being raised and is cared for
by a Prescott triple expansion pumping engine with 15-inch
water column. A test shaft is down 200 feet in the south for-
mation and will be continued so as to put in exploring drifts
that will practically test the immediate vicinity. The Pewabic
is controlled by the Pewabic. Mining Co,, and the Carnegie
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Steel Co., Mr. E. F. Brown, manager. The first shipment was
made in 18go.

The Walpole, the property of the Pewablc company, and
immediately adjoining the latter is giving a fair amount of ore,
this coming principally from No. 2 shaft which-is 710 feet
deep. A Sullivan hoisting plant with a rope of 2,250 feet does
business at this station. It attracted considerable attention
from the members. This mine is to be supplied with an electric
underground tram system this winter, which w1ll be a great
improvement in the handling of its output.

Next season the concentrating plant of the. company,
located at the Keel Ridge mine is to be started again, it having
been idle several years. The ore is associated with sandstone
and limestore.

The limestone is frequently met in the underground work-
ings of the Walpole. Immense masses, detached from the ad-
joining regular formation are often encountered, sometimeés
being of such size as to lead the miners to believe they are
solid ledge. The Walpole is kept -going by constant exploring
with drills and openings. Indeed this is more or less true of
all the iron mines of the older ranges. Leaving the Pewabic
the special train proceeded for the western end of the range,
lunch being served en route, and was much enJoyed by the
hungry party.

The next stop was made at the Florence mine, Florence,
Wisconsin. This is one of the old mines of the Menominee
range and was idle for several years. It is controlled by Laden-
burg-Thalman & Co., of New York, and Mr. Felix A. Vogel
is general manager. The ore bodies are quite extensive but of
low iron content, and high in phosphorus. No. 7 is the prin-
cipal shaft and has a depth of about 800 feet. Diamond drill-
ing is being carried on in search of other ore bodies. Light
refreshments were served which was much enjoyed by the
party.

Leaving Florence, the party proceeded to Crystal Falls, the
first stop being made at the Tobin mine. This property is op-
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erated by the firm of Corrigan-McKinney Co., of Cleveland.
The new shaft is about 700 feet deep, and is well equipped to
handle a large tonnage. The mine is working on the caving
system which gives very satisfactory results. A new hoisting
and compressor plant has just been installed, and the mine is
being equipped with an electric tram plant. The first ship-
ment made by the Tobin was 18,957 tons in 1g9oI1, although
the mine was previously. operated by another company before
coming into the hands of its present owners. The large
amount of new work -at this property indicates that the com-
pany have faith in the ore deposits so far disclosed, and the
praspects of other bodies still hidden.

.~ ‘The Great Western mine. also operated by the Corrigan-
McKinney Co., was next visited. This mine like many others
has had its ups-and-downs but is now in better shape. A large
“cave occurred which practically stopped operations for the time
being. Since the new shaft went into commission and im-
proved methods of mining were inaugurated everything has
progressed .nicely, and the mine has great promise of large
products. Many of the mines in the Crystal Falls djstrict have
suffered by periodical stoppages due to depression in the iron
business- which have occurred from time to time in the past.
Several have changed in ownership so that it is with great diffi-
culty that the history can be traced back to the original discov-
ery, and the various names applied by former operators. Mr.
William J. Richards, general superintendent of the Corrigan-
McKinney Co., makes his headquarters at Crystal Falls, and is
assisted by William Fraser, assistant superintendent, who
looks after the Menominee range properties of this concern.
There was not time to visit any of the other mines of the
Crystal Falls group, so the party repaired to the Hotel Lock-
wood for supper.

EVENING SESSION.

At 8:00 o’clock p. m. the Institute met at the Iron county
court house where the first business session was held. The
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meeting was opened by President O. C. Davidson, who made
the address of welcome in behalf of the members of the Me-
nominee range. :

Members of the Institute and Guests: In behalf of the
members resident on the Menominee range I extend to you a.
most cordial welcome. I would say, however, the invitation
to hold the meeting here was extended with many misgivings
for we feared that we would not be able to show you much-in
the way of minés, or mine equipment that would interest you,
because two meetings have already been held on this range and
most of you are probably quite familiar with our plants, neither
have we the facilities to entertain you socially as we desire.

Personally I advocated the postponement of the meeting
until next year in the hope that we would. then be able to
arrange a more interesting program, as the concentrating
plant of the Pewabic company will, I understand, probably be
in operation next summer. This plant was fully described in
a paper by Mr. Hardenburg and read at one of our meetings,
but I think few members have seen the plant in operation and
as it is the only plant for the concentration of iron ore in the
Lake Superior region it is unusually interesting. The Penn
Iron Mining company will have running the hydraulic power
plant at the Sturgeon Falls which they recently started to con-
struct and where they will generate power to almost entirely
eliminate the use of steam at their mines in Vulcan and Nor-
way. We think that even the work preliminary to harnessing
and utilizing this fine water power will be interesting and
arrangements have been made to visit it tomorrow. .

The large Cornish pump formerly in use at “D” shaft,
Chapin mine, and which was dismantled some years ago on
account of the caving of the shaft, will be installed in a new
shaft and will be pumping from 2,900 to 3,000 gallons of water
per minute from a depth of 1,400 feet. There will doubtless
be other interesting things to show next year in the Crystal
Falls and Iron River districts that we do not now have. - -

I was so convinced that it would be for the best interests
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of the Institute -to postpone the rheeting until next year that I.
argued this course to the best of my ability, until my friend
Duncan accused me of wishing to retain the presidency of the
Institute another year in order to draw the salary as long as
possible. :
- Advice—probably better than my own—prevailed and I .
am now glad to.see you here, and hope that though we are not.
able to show you anything new, you will, nevertheless derive
much pleasure in meeting and discussing with our fellow-
workers in a most informal way matters of mutual interest and
that you will not regret that you have taken time to attend this
meeting of the Institue.

.I believe that the greatest benefit of these meetmgs, after
all, is in the opportunities that they give us to meet and become
. acquainted with each other, or to become better acquainted and
to have little heart to heart talks in which we tell of our trials
and tribulations, and to learn that others have troubles also,
and that we are not the only ones whose ore is too low in iron.
or too high in phosphorus, silica, manganese, sulphur or some-
thing else; whose ores are too hard, or toa soft, whose capping
and hanging wall is so hard that it will not cave as wanted, or
whose walls are so soft -that it is impossible to keep drifts and
crosscuts open because the pressure is so great that no timber
will stand but a short time. . There are innumerable difficulties .
that must be met and if one remains at home he is apt to think
that he is getting more than his share of trouble. It is said
that misery loves company, but that does not mean that it gives
us pleasure to see others in trouble, but the fact that others.have
difficulties and disappointments and overcome them, gives one
courage to conitinue their contests when the odds against them
seem almost overwhelming. .

I think all mine superintendents in the Lake Superlor dis-
tricts have cause to feel grateful for the ability and character
of their employes, as a whole, both mechanics, miners and la-
borers are all that could be desired. They are absolutely loyal
to their employer, fearless in times of danger and unsparing of
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their brawny muscles in the hard work that is called for in
mining eperations. , . ,

The power drills, steam shovels and haulage plants have
reduced the hard work of mine employes somewhat, but there .
is still . much work that can only be accomplished .by severe -
manual labor throughout the day. There are, of course, among
mine employes, those who are merely looking for pay day, but
they are the exception and it is one of the duties of a mine. .
superintendent or captain to see that the energetic, capable men
do not suffer on account of the little work accomplished by the
men.who are always trying to ‘shirk, for it is not possible to
entirely weed out this undesirable class. .

We should be quick to recognize energy and ablhty and -
remunerate it so far as lies in our power. The'man who works
the hardest does not always accomplish the most, but the most:
successful is he who uses his brain and plans his work ahead
even if he is merely shoveling, and if it is advantageous to
think and plan ‘while engaged in ordinary labor, how much
more necessary it is that those who have the direction of work
for -others, have their plans well thought out and all probable
contingencies considered and provided for, so that no false
moves are made or unnecessary work done. I am sure that
much benefit is derived from these meetings through the dis-
cussions that come up between members as they visit the differ-
ent ranges and various mines, as nearly every mine has some
conditions that are peculiar to itself, and much can be learned

~ from those who have had to meet those conditions and master -
them.

Mining work has been fascinating to me ever since I first
engaged in it, but there are cares and sometimes anxieties that
are wearing, but I always return from our Institute meetings
enthusiastic and glad that my work has to do with mining.
This liking extends to my family as you will see from a remark
made by my youngest boy when he was four or five years old.

He said to me, “Papa when we are born we are not boys,
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are we? We are just babies, then we are boys, then men, and
then miners.”

I thank you gentlemen for your kind attention.

Mr. L. Battu, of Chicago, read an interesting paper on
the. “Utilization of Exhaust Steam” by the Rateau system,
giving several illustrations on the black-board. It is to be
regretted that this paper was not published in advance of the
meeting so as to have brought out a general discussion. Mr.
S. F. Nelson, superintendent of the Sullivan Machinery Co.,
asked the speaker with reference to several points, which dis-
cussion is published in this volume.

Mr. W. A. Siebenthal, of Republic, prepared a valuable
paper on the “Methods of Iron Ore Analysis Used in the Lake
Superior. Mining District.”” As the paper itself was intended
only for publication in the proceedings, Mr. Siebenthal had
prepared a synopsis of the subject which was received with
much interest.

Mzt. Floyd L Burr, of Vulcan, presented a paper on “The
Method of Surveymg for Secondary Mine Openings.” Illus-
trations were drawn on the black-board explaining clearly the
particular points referred to. The paper was very interesting
and is published in, this volume. This concluded the reading
of papers for the evening and the business of the session was
then taken up.

On motion the president appomted the following commit-
tees: :

On Nomination: William Kelly, David T. Morgan, Nor-
man W. Haire, William J. West, Herman F. Ellard.

On Auditing: George J. Eiseley, William G. Monroe and
Robert E. Mace.

Committees were instructed to report at the session Wed-
nesday evening.

The president then announced the program for the next
day, calling attention to some slight changes in the train sched-
ule. The Iron County Mining club extended to the Institute
and its guests an invitation to a lunch and smoker at the opera
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house immediately after the close of the session. This invita-
tion was accepted with thanks by the Institute. There being
no further business the meeting was on motion adjourned to
Wednesday evening at Iron Mountain. '

The members with their guests assembled at the opera
house for the lunch and smoker. Here they met many of the
citizens of the range who were not mining men, but who nev-
ertheless contributed much to the-entertainment of the visitors,

.and expressed themselves as being proud to act as hosts to

the Institute. The lunch was all that could be wished for and
the smoker was nothing short. As the train for Iron Mountain
was due to leave shortly after lunch only a few speeches were
heard. Songs and stories contributed to the entertainment, and
with the orchestra left no time which was not filled in. The
party finally breaking up with hearty cheers for the Iron

County Mining club. »

WEDNESDAY, OCTOBER 18TH, 1905.

At 8 o'clock Wednesday morning the special train left
Crystal Falls for Vulcan, taking on the members at the differ-
ent stations who left for their homes on the late trains the
night before. The weather had cleared up and the day was
bright and warm. Over two hundred members and guests
taking in the trip. The West Vulcan mine of the Penn Iron
Mining Co., William Kelly, manager, was the first property
visited, the party going through the office, shops, and change
house, or dry as commonly called. This dry was one of the
first of the improved type of buildings for this purpose in the
iron country. A full description with photographs, was the
subject of a paper by Mr. William Kelly and is published in
volume VIII, pages 70 to 74. The engine houses and other
buildings were also visited and the party found everything in
well kept order. In connection with their electric bell signal-

“ing device, they employ a feature which to many was a decided

novelty as well as a safeguard. In front of, and in plain view
of the brakeman there is placed a clock-like indicator which
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shows at a glance the number of bells rung. Therefore, should
the brakeman not be sure of his count, the indicator acts as a
check and prevents a mistake. This system is fully described
and illustrated in a paper by Mr. A. W. Thompson, publlshed
in Volume VI, pages 27 to 36. :

From here the party visited the Aragon mine of the Oli-
ver Iron Mining Co., and considerable time was spent in the
inspection of the plant at No. 5 shaft. The shaft house is built

of steel after the type commonly used by the Steel corporation

mines, a photograph is published elsewhere in this volume.
The machinery plant is new and of the latest improved type.
Aftey completing the visit to the Aragon the party again
boarded their train for a trip té the Traders mine, lunch being
served on the cars. At Iron Mountain the train was transferred
to the Chicago, Milwaukee & St. Paul railway for the run to
the Traders mine. This is a large open pit proposition, with
a low grade ore, but as this can be cheaply mined they are not
more unfortunate that some of their underground neighbors.
The property is operated by the Republic Iron & Steel com-
pany, and mining is carried on only during the season of navi-
gation. As the ore is hoisted into the shaft house it passes
through the crushers before being run into the ore cars, the
_conditions are ideal for cheap mining, the ore being milled to
the tram cars from the open pit. The party leaving the Traders
returned to Iron Mountain in time for supper.

Time did not permit a visit to the Iron River and Stam-
baugh mines. The last trip made to these mines by the Instl-
tute was in 1900.

EVENING SESSION.

The second business session was held at the j'.)ic,k_inson
county court house at Iron Mountain at 8:00 p. m. The meet-
irg was called to order by President O C. Davidson. who in-
troduced Mr. John L. Buell, of Quinnesec, one of the first
setulers on the range. Mr. Buell read a paper eudtled “The
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Merominee Range” which was very interesting containing
much of historical vaiue.

Mr. John T. Jones, of Iron Mountain, presented a paper
on “The Unwatering of the Hamilton and Ludington Mines.”
The flooding of the mines and their subsequent idleness was a
blow to the little city of Iron Mountain from which it took
some years to recover.

Mr. Frank H. Armstrong, of Vulvan, presented a paper
illustrated with stereopticon views, the subject being “Notes
on Some Recent Changes in the Equipment of the Republic
Mine.” The paper was, very interesting, the pictures adding
much in illustrating the subject. '

A paper by Mr. F. A. Jansen on the “Deflection of Dia-
mond Drill Holes,” proved very interesting. Mr. Jansen has
done much in a practical way in determpining the course of drill
holes. _ .
Mr. Kelly: “I think it was in the shaft which Mr. Jones
described this evening that there was a diamond drill hole,
which it might be of interest for Mr. Jones to tell us about.”

Mr. Jones: “In No. 1 Hamilton shaft there was a dia-
mond drill hole 600 feet deep, and at that time we supposed
that diamond drills were made to drill perpendicular. We re-
ceived authority along about that time to sink No. 1 shaft, and
we started the work over the hole in the southwest corner.
When we got down 400 feet that particular hole had moved
over and disappeared under the north set, came back again in -
the shaft, and then disappeared in the northeast corner, and we
never-knew where it went.”

The following papers were read by title:

“Cargo Sampling of Iron Ore Received at Lower Lake
Ports, Including Methods Used in the Analysis of the same,”
by W. J. Rattle & Son, Cleveland, Ohio. ““Card System of
Accounting for Mine Supplies,” by Walter' M. Jeffery, Duluth,
Minn.

This concluded the reading of papers.
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REPORT OF THE COUNCIL.

The Council then presented its report for the fiscal year, ending
October 17th, 1906.

Secretary’s Report of Receipts and Expenditures from August 15,
1904, to October 17, 1905:

Receipts—
Balance on hand August 15, 1904......... $2,908 82
Received for . dues, 1904........... ... iiiiienn. $1,790 00
Received for back dues.............ccovvvevnn.. 145 00
Received for dues, 1905.............cccoiivnnnn. G0 00
Reecived for sale of proceedings.................. 66 77
Received interest on deposits..................... 132 18
Total receipts...... .....cciiiiiiiinnnn 2,192 95
\ Grand total ............... .. .. ., $6,101 77
Disbursements—
Stationery and printing................. $40 98
Postage...... ...civiiit tiiiiiiieiieaa, 91 55
Freight and express...............ccc0u.. 18 31
Telephone and telegraph................ 1 86
Office furniture and fixtures............. 50 26
Secretary’s salary ............cccee0nean 500 00
Clerical work and stenography.......... 68 27
—— $771 22
Publishing proceedings Volume X—
Printing and binding ...... $531 60
Lithographing ...... ceieees 74 23
Photos and tracings......... 7 00
Binding extra Vols. I to VI.. 12 00
_— $624 83
Publishing papers in advance of last meeting...... . 48 25
Expense of last meeting, stenographer, etc......... 18 60
- Total disbursements.................... ...... $1,462 80
Cash on hand ..............cccvviivnnenn. 3,638 97
Total ........ ettt ettt $5,101 77
Membership—
. 1904 19056
Members in good standing...................coiiiiia... 339 371
Honorary membersS ..........oceeeeenennenennrneneenenenns 3 3
Life members. .... ..ottt it it i et et 1 1
Members in ArTearS................ cevrerrennnnnneeennnn 83 57
\ —_ _—
Total ... i e i i, 426 432
New members admitted.......................iivunn.. 34 97
Members not qualified...............cccoiiiiiiii. 4 9
New members added.................cvvvnevunnn. 30 88

A. J. YUNGBLUTH,
Secretary.
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Report of the treasurer for the fiscal year ending, October 17, 1905:

Balance on hand August 17th, 1904.............. $2,908 82

Received from A. J. Yungbluth, secretary........ 2,060 77

Interest on deposits......... ..., 132 18

Paid drafts No. 1 to 35 inclusive................ $1,462 80
Balance on hand.... .....cccvvevuiieennnnanss 3,638 97

$5,101 77 $5,101 77
E. W. HOPKINS,
v Treasurer.
Iron Mountain, Mich., October 18, 1905.

The undersigned committee appointed to audit the books
of the secretary and treasurer, beg leave to report that they
have carefully examined the same, and find them to be in
accordance with the above statements. '

' GEO. J. EISELE,
H. G. MONROE,
R. E. MACE,
Auditing Committee.

-

‘"The following list of applications for membership are ap-
proved by the Council :

Aishton, R. H., Assistant General Manager, C. & N. W.
Ry., 215 Jackson Boulevard, Chicago, Ills.

Alven, G. A., Mining Captain, Norway, Mich.

Bauder, W. Ralph, Mining Engineer, Ishpeming, Mich.

Baxter, Charles Homer, Mining Engineer, Iron Moun-
tain, Mich. ,

Broughton, Henry Primm, General Manager, Great
Northern Power Co., Providence Bldg., Duluth, Minn.

Cram, Frederick W., Chemist, Commonwealth, Wis.

Chamberlin, H. L., Superintendent, Florence, Wis.

Carson, John A., Manufacturer, Appleton, Wis.

Clark, Horace S., Salesman, Macomber & Whyte Rope
Co., 21 So. Canal St., Chicago, Ills.

Clifford, J. N., Superintendent, C., M. & St. P. Ry. ore
docks, Escanaba, Mich.

Clemens, John, Mining Captain, Ironwood, Mich.
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Cornell, Norman J., Broker, 106 Front St., Ishpeming,
Mich.

Cundy H. J, Supermtendent Iron Ridge Mme Iron
Mountain, Mich.

Davidson, Ward F., Student, Iron Mountam Mich.

Driscoll, Cornehus B., Superintendent Crusher Plant, Ne-
gaunee, Mich.

Dean, Dudley S., Treasurer Keweenaw Association, 37
Milk Street, Boston, Mass.

Earling, H. B., Assistant General Superintendent, C., M.
& St. P. Ry., Milwaukee, Wis. .

Favor, George Warren, Representing Sullivan Machin-
ery Co., Railway Exchange, Chicago, Ills..

Fay, Joseph leery dnd Contractor, Lake Street, Mar-
quette, Mich.

Frazer, William, Assistant Superintendent, Corrigan-Mc-
Kinney Co., Crystal Falls, Mich.

Feuchere, Leon, Geologist, Ishpeming, Mich.

Fox, John Murray, Mining Engineer, Ishpeming, Mich.

Frangquist, August, Mining Captain, Crystal Falls, Mich.

Getchell, Frank H., Clerk Mohawk Mining Co., Mohawk
Mich.

Gow, A. M., Assistant Chief Engineer, Oliver Iron Min-
ing Co., Wolvin Bldg., Duluth, Minn.

Harrison, S. N., Superintendent, Wisconsin & Michigan
Railway, Peshtigo, Wis.

Harrison, G. E., Superintendent, Stevenson Iron Mining
Co., Hibbing, Minn.

Hearley, Michael T., Secretary, Great Western Oil Co.,
Cleveland, Ohio. '

Hitchens, John H., Chemist, Chapin Mine, Iron Moun-
tain, Mich.

Huntoon, Harry A., Assistant Master Mechanic, Ishpem-
g, Mich.

Jensen, N. C., Cashier, Commonwealth, Wis. ,

Jones, John T., Mine Operator, Iron Mountain, Mich.
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Jones, A. G., Mine Superintendent, Iron Mountain, Mich.

Jones, E. W., Mine Superintendent, Iron Mountain, Mich.

Knight, J. B., Editor, Norway, Mich.

- Larson, Edward, Captain, Florence, Wis.

Look, William F., Dock Agent, C. & N. W. Ry,, Escana-
ba, Mich.

Maas, William J., Mining, Negaunee; Mlch

McDermott, Henry, Mine Superintendent, Iron Mountam
Mich.

Mead, Frank D., Lawyer, Escanaba, Mich.

Mills, John, Manager, New York Belting & Packmg Co.,
150 Lake St., Chicago, Ills.

McClure, O. D., Master Mechanic, C.-C. I. Co., Ishpem-
ing, Mich.

McGregor, Silas. J,, Superintendent, Millie Mine, Iron
Mountain, Mich.

McLean, Richard Earle, Lumber and Lands, Wells, Mich.

Nelson, S. T., Supérintendent, Sullivan Machinery Co.,
Chicago, Ills,

Pattberg, Otto, Mining Engineer, Florence, Wis.

Penton, John A., Publisher, Iron Trade Rev1ew, Cleve- ,
land, Ohio.

Quine, John T., Mine Inspector, 413 Vine St., Ishpem-
ing, Mich.

Rumsey, Spencer S., Mechanical Engmeer Wolvin Bldg.,
Duluth, Minn.

Salomonson, H., Foreman Carpenter, Aragon Mine, Nor-
way, Mich.

Soady, Harry, Salesman, Ingersoll-Rand Co., Iron Moun-
tain, Mich.

Swain, Richard A., Agent, General Electric Co Duluth,
Minn,

Tufts, John W., Salesman, Goodyear Rubber Co., Mil-
waukee, Wis.

Tripp, Charles P., Metallurgical Engineer, Monodnack
Block, Chicago, Ills.
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Tarr, S. W., Civil Engineer, Wolvin Bidg., Duluth, Minn.

Townsend, C. V. R., Assistant Land Agent, C.-C. I. Co.,
Negaunee, Mich.

VanValkenburg, Allen J., Superintendent, Wisconsin
Central Railway, Abbotsford, Wis.

Wagner, John M., Purchasing Agent, Copper Range
Consolidated Co., Houghton, Mich. .

Wells, Pearson, Mining Engineer, St. James Hotel, Iron-
wood, Mich.

Whitehead, R. G., Shift Boss, Amasa, Michigan.

Wilkins, William, Mining, Ashland Iron Steel Co., Ash-
land, Wis.

Winegar, Charles T. Lawyer, Iron Mountain, Mich.

Witherbee, F. S., Witherbee, Sherman & Co., Port Henry,
N. Y. . '
Youngs, George C., Editor, Florence, Wis.

On motion the report of the Council was adopted by the
Institute and the secretary instructed to cast a ballot for the
election of the applicants as approved by the Council for mem-
bership in the Institute.

The auditing committee reported on the examinations of -
the books of the secretary and treasurer, which report follows
the financial statement presented by the Council.

Report of committee on badges, by Mr. William Kelly.
The committee on badges was appointed three years ago. Be-
fore the Marquette meeting the committee obtained a sample
- pin, but it was not acceptable and the committee made no re-
port. At the Milwaukee meeting a report of progress was
made. The committee was given further time, and instructed
to recommend a design for badges to be worn at the meetings,
as well as a permanent pin. After that meeting Mr. Drake
resigned on account of absence from the Lake Superior district
and Mr. Yungbluth was appointed in his place.

The badges used at this meeting are recommended by the
committee as a suitable design to be used at successive meet-
ings of the society. The idea of the committee as to the design

-
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for a pin has been that the base should represent a section of
octagon drill steel, both in color and form and on this should
be embossed in copper or in some metal resembling copper, the
two symbolical mining hammers ‘and the letters L. S. M. L in
the intermediate spaces. Two sample pins have been received
embodying this idea, but they are too large and clumsy and the
committee does not recommend them. The committee has also
received three designs for pins from Tiffany & Co., of New
York, one of which carries out the idea of the committee and
the other two are modifications. The committee tried to get
sample pins made after these designs, but could not get them in
time for this meeting. Until the sample pins are received, the
committee is not dispused to make any recommendation as a
design which may look very pretty on paper may not be accept-
able in the pin itself. The committee therefore, asks again for
further time.

Mr. Davidson: Would it not be better to pass a resolution
authorizing this committee to make a selection rather than to
recommend a design. In that way we will probably be able to
have something definite at the next meeting.

Mr. Amberg made a motion to that effect, which was sec-
onded by Captain Richards, and the motion carried.

Mr. J. H. McLean: I desire to offer the following reso-
lution: “Resolved that the hearty thanks of this Institute are
hereby tendered to the officials of Iron and Dickinson counties,
for the use of the court houses of said counties for our meet-
ings, to the C. & N. W. Ry. Co., and the C,, M. & St. P. Ry.
Co., for the use of their trains, and to. the officers of said com-
panies, the mining companies of the Menominee range, the Iron
County Mining club and the Iron Mountain club for their
many courtesies and splendid entertainment.” On motion the
resolution was adopted.

The president then made an announcement that the train
would leave for Escanaba at 8:30 sharp the next morning, and
‘also extended to the Institute an invitation to attend a smoker
at the Iron Mountain club after the meeing was over.
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Report of committee on nominations.

Mr. Kelly: I beg to submit the following names as offi-
cers of the Institute for the terms specified :

- For President: James MacNaughton, Calumet, Mich.

For Vice Presidents: John M. Longyear Marquette,
Mich.; F. W. Denton, Painesdale, Mich..

For Managers: James R. Thompson, Ironwood Mich.;
'F. A. Vogel, Florence, Wis.

Mr. Davidson: Gentlemen, you have heard the report
what is your pleasure?

Captain W. H. Johnston moved that the report of the
committee on nominations be adopted, and that the secretary
cast a ballot for the names mentioned. Motion carried.

Mr. MacNaughton was not present at the evening session
to receive the gavel and perform the closing exercises of the
meeting, which was done by Mr. O. C. Davidson, after extend-
ing a vote of thanks to the officers and members for their assist-
ance and hearty co-operation during his term of office.

Meeting adjourned at 10:35.

- The smoker and lunch tendered by the Iron Mountain
club was a very enjoyable affair, and a very pleasant evening
was spent, the members meetmg many of the promment people
of the city.

THURSDAY, OCTOBER 19TH, 1905.

Promptly at 8:30 Thursday morning the party sfarted for
Escanaba where the last day of the session was to be spent.
Arriving there the visitors were met by a delegation of citizens
from- Escanaba including the mayor who extended the free-
dom of the city to the Institute. The first place visited was
the ore crushing plant of the Oliver Iron Mining Co. To this
plant is brought the ore from their mines and crushed before
being loaded into the boats. ‘The coarse ore being dumped in-
to the crusher pocket, the same car is then loaded at the con-
veyor pocket with the crushed product. The plant consists of
two No. g9 Gates crushers and the product is reduced to about
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three inches in size. A “Robins” belt conveyor is installed to
carry the ore from the crusher. The rolls and screens to be
used at this plant are to be installed in the near future, the
machinery being nearly all on the ground: The tie preserving
plant of the Chicago -& Northwestern Railway Co., was next
-visited. This was of much interest to the members, many of
whom had not before seen it in operation. : ¥
A very interesting feature was the distribution of a. c1rcular
by the management, describing the plant; enabling- the visitors
to read the particulars of its operation before arriving there.-

It has been suggested that this plan could be applied in
many instances, and add much to the interest of visitors. The
circular is here printed in full:

“The plant is-operated by the Chlcago & Northwestern
Railway company for treating ties and other classes of timber
for use on its line. Plant occupies about twenty acres of
ground for storing untreated and treated ties. Ties are brought
in during the winter months and cross-piled sufficientlyopen
to permit circulation of air. Ties should be well seasoned and
then peeled before being treated. Ties received during the
winter months do not season to any great extent ‘until about
April, after which, from 60 to go days put the ties in the best
condition for treating. Well seasoned ties can be treated more
successfully and at a much lower cost than if only.partially
seasoned. To treat green or unseasoned ties requires-prolonged
steaming, longer time being necessary to complete the treat-
ment. The fuel used and time required to get unseasoned ties
in condition to absorb the preservative add materially to the
cost. The yard capacity is about 500,000 ties. A greater
number can be taken care of during the year, as the same space
can be used for piling as the seasoned ties are treated and for-
warded. '

“Principal features of the plant are: Three retorts 112
feet long and 6 feet in diameter, and made of 9g-inch steel,
with a heavy door at.one end; two 100,000 gallon solution
tubs, and a suitable system of piping and valves for handling
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the solution to and from the retorts. The machinery employed
consists of a vacuum pump, air compressor and a pressure
pump for each retort. The plant is operated under what is
known as the Wellhouse Process. The ingredients used are
chloride of zinc, glue and tannin, the chloride being the preserv-
ative. The ties are drawn into the retort by means of a system
of cables. Thirteen trams constitute a train, average number
ties on each tram 28. With the retort doors closed the ties are
steamed two and a half hours, with twenty pounds pressure,
260 degrees F. H. to open the pores, after which a vacuum of
22 inches is drawn for one hour to free the pores of sap. The
four per cent. solution of chloride of zinc is then allowed to
flow from the solution tub into the retort, covering the train, a
pressure of 120 pounds is maintained for two and one-half
hours, filling the open pores with chloride solution. Absorp-
tion having taken place the solution is forced back into the tub
and careful readings taken from the tub indicator, before and
after the operation, to determine results. The tannin solution
is then let into the retort and same pressure applied as before.
The glue or tannin being used as a plug for the outer pores to
prevent the chloride from leaching out. This completes the
treatment. From .4 to a half pound of the pure chloride is put
into each cubic foot of timber as a preventative against decay,
doubling the life of the tie.

“The plant has a capacity of from 800,000 to 1,000,000
ties per year. The average cost of treatment per tie, including
labor, chemicals, fuel and everything necessary for the opera-
tion is about 15 cents.

“A force of about 70 men is required to operate the plant.”

The train carried the party to the dock where they boarded
the steamer Maywood for an excursion around the bay and to
Gladstone. Lunch was served on board by the Escanaba comn-
mittee and was much enjoyed, also saving much time on the
trip. '

At the docks of the C. Reiss Coal company the first stop
was made. The machinery was put in operation for the benefit
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of the visitors, there being no boat at the dock at the time. The
plant is large and capable of handling an enormous amount of
coal.

The next stop was at the hardwood plants of the I. Steven-
son company at Wells. There are two saw mills which manu-
facture 45,000,000 feet of lumber yearly, including 12,000,000
feet of hard maple which is used for matched flooring. The
remainder of the output is cedar, basswood, elm and birch,
mostly all of which is reduced to dimension lumber. The com-
pany owns 220,000 acres, part of which has been cleared. The
policy is to clean the lands completely as the work progresses,
taking all of the timber and manufacturing it into the various
products. The Machek Chemical and Iron company is sub-
sidiary to the I. Stevenson company and uses the material re-
jected by the saw mills into charcoal, securing as by-products
acetate of lime and wood alcohol. The plant has been in opera-
tion three years.

At Wells are also the ore and coal docks of the Chicago,
Milwaukee & St. Paul railroad. The ore docking capacity is
50,000 tons and 1,500,000 tons can be handled per year. All
iron ore handled by the St. Paul is hauled over the Escanaba &
Lake Superior railroad from Channing to Wells. This road
also is accessible to all of the Stevenson timber lands, and has
an aggregate length of 135 miles.

GLADSTONE INDUSTRIES. *

The Institute proceeded by the Maywood to Gladstone to
view the No. 1 charcoal furnace and by-product plant of the
Pioneer Iron company, which is the manufacturing end of the
Cleveland-Cliffs Iron company. The furnace manufactures
from 110 to 120 tons of pig iron daily. It was only recently
placed in blast after an idleness of 17 months and 12 days.
Previous to that it had been operated for four years and seven
months, at the end of which period the fires were banked. I oi-
lowing the suspension of over 17 months the drafts were
opened and the plant was put in blast without rebuilding the
fires or removing the charge.
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The furnace has a 12-foot bosh, a seven-foot hearth, and
is 60 feet high. A blast pressure of six to eight pounds is
maintained. The blowing engine compounds the steam, but
the high and low pressure cylinders operate entirely independ-
ently of each other, although- maintaining approximately. the.
same speed, which is 35 revolutions per minute. The air cylin-
ders are each 4x4 feet. These are vertical, while the steam cyl-
inders are horizonal. The jacket water is supplied mostly by
four artesian wells, each 600 feet deep. ,

The waste gases from the blast are used to generate the
steam consumed in the engines and also for heating the stoves
through which the air passes before entering the blast furnace.
Two stoves are employed and the current of air is reversed
from one to the other every two hours, one stove being heated
while the other is in use. :

THE WOOD BY-PRODUCTS.

The Pioneer Iron company manufactures its charcoal at
Gladstone for use in its blast furnace by two'processes. One
is the old fashioned beehive kiln and the other is the modern
retort. Both processes yield by-products, but the retort process
produces the better results.

- The first'step in recovering the by-products is to draw the
smoke from the kilns and retorts. Four fans are used for this.
The smoke is drawn through interminable lengths of cop-
per tubes which are surrounded by cold water, forming an im-
mense condenser, and in this process the smoke is chilled ‘and
reduced to a liquid state, which carries a heavy sediment and is
coffee colored. This liquid is then put through various pro-
cesses by: which the solids -are separated from the fluids and the
various by-products are secured. : :

A A cord of wood will produce as a minimum 880 pounds
or about 44 bushels of charcoal, eight gallons of wood tar, four
and one-fourth gallons of wood alcohol, 208 gallons of pyro-
liginous acid and 64 pounds of acetate of lime. The charcoal
is used in the furnace for reducing the iron ore to pig iron. The
acetate of lime is used largely in the manufacture of smokeless
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powder. The other by-products have various uses. At the
Pioheer'fur,nace the tar is not marketed but is hsed for fuel,
this, together with the waste gases, furnishing practically all
the heat required and reducing the coal consumption to a mere
nominal figure.

Returning from Gladstone the visitors were conducted to
the Ludington and Oliver hotels where banquets had been ar-
ranged by the Escanaba committee. The drive planned by the
committee had to be given up as a severe rain and wind storm
set in shortly after the boat landed at the dock. At nine o’clock
special trains’left the city for the Marquette and Menommee
range towns.

“The universal verdict was that this was the most enjoy-
able meeting yet held. Much is due to the Menommee range
and Escanaba committees for this success. .

Registry of members and guests in attendance.

REGISTRY OF MEMBERS AND GUESTS IN

ATTENDANCE.
AISHTON, R, H. .. .ot it ittt eecinneenn, Chicago, Ills.
AMBERG, J. W. ...ttt ititerennnnnnnannnn Chicago, Ills.
ANDERSON, G. A. .. . ittt ittt eeinnneennn Negaunee, Mich.
ANDREWS, C. E. ..ottt ittt it iinenenansn Escanaba, Mich.
ARMSTRONG, FRANK H..............ooiiiiiiinn... Vulcan, Mich.
AUSTIN, L. S\ttt iiiitiiienaennnans Houghton, Mich.
BANKS, J. Attt it i it Iron Mountain, Mich.
BARBER, MAX. H......ciiiiiiiiiiiiiiininanennnns Ishpeming, Mich.
BARBER, G. S....iiiiiiiiii it Bessemer, Mich.
BARROWS, W. A, JR..........ocoiiiiiiiiii, Sharpesville, Pa.
BATTU, L.ttt ittt ittt ittt eininannannnnn, Chicago, Ills.
BAUDER, W. RALPH. ..........coiiiiiiiiiinn., Ishpeming, Mich.
BAXTER, C. H...o ittt ittt ittt iieviienennn Iron Mountain, Mich.
BENGRY, W. Ho. .ottt ittt iiiieeciinaeenn Stambaugh, Mich:
BENNETT, WILLIAM........ ....ccivh vunnnn. Iron Mountain, Mich.
BIJORK, ARVID ......cotiiiiiiiiiiiiiiennnnnnn. Crystal Falls, Mich.
BOND, WILLIAM ... ..ttt iiiitaeentennnnnnnnnnenss Vulcan, Mich.

BOYLE. D. Foiiii i ittt it iiiieinennnnnn Crystal Falls, Mich.
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BRENDLER, OTTO ......ccuoiitiiiinnnncananannns Green Bay, Wis.
BREWSTER, E. E................iciiiiiinnn.. Iron Mountain, Mich.
BRIGHAM, E. D........ciiiiiiiitiieenennnennnnneennnn Chicago, Ilis
BRACKETT, A. T............. et tieieeeeceeaaeaaae Chicago, Ills
BROUGHTON, H. P.......iiiiiiitiienennenanaannnes Duluth, Minn.
BROWN, E. F... .. iiiiiiiiiiiiiieeineanannnns Iron Mountain, Mich.
BROWNING, R. C......iiiiiiiiiiiiiiiinnnnnns Iron Mountain. Mich.
BUDDLE, J. S...viiititiinanenanancnenennnnnns Crystal Falls, Mich.
BURR, FLOYD L.......iiiiiniiitinetenennncnensannns Vulcan, Mich.
BUSH, JOHN M........ .0ttt evrnnnacannns Ironwood, Mich.
BUZZO. GEORGE............. ....................Bessemer, Mich.
BYENKA, THOMAS........... iiiiiiiiiiiienennsn Houghton, Mich.
CAPPIN, J. M. ... ittt iieeennanannanans Lawrence, Mass.
CARBIS, FRANK........ciiitiitiinennnnnannns Iron Mountain, Mich.
CARNAHAN, A. L.............. free et Houghton, Mich.
CARPENTER, DR. W. T......ciiiiiiiiiiiennnnn Iron Mountain, Mich.
CARSON, JOHN A.. ... i iiiiiiiiitennenncnncananns Appleton, Wis.
CHAMBERLIN, H. L.........ctitiiiiniennnnnnannnans Florence, Wis.
CHAMPION, JOHN.....c.iiiitit tttiennnnnnnncnnnnnnns Loretto, Mich.
CLANCY, JAMES. ... ...iiiiitiiiiteinerncnnnaoaanans Ishpeming, Mich.
CLEMENS, JOHN.........ciiiiiiiirnnncnnansanns Ironwood, Mich.
COLE, W. A iiiiiiiiiiitntinneenaeennsenseanasnan Ironwood, Mich.
COLE, C. D..oiiiii ittt it ttetetneneeeanannnns Ishpeming, Mich.
CONOVER, A. B. ... iiiiiiiiiiiiietnnnececnanasanaans Chicago, Ills.
COOK, A. C..oeoiiiiiiiieiiieianns PP Iron Mountain, Mich.
COPELAND, FRANK......... iiiiiiiiiinennnannnns Vulcan, Mich.
COSTLEY, L. M.t itiiitiiieitnenatacnnsaeacannannas Ashland, Wis.
COVENTRY, F. L. ...ttt tiiiiinaannanans ,....Hibbing, Minn.
CRAM.F. W............. e, Commonwealth, Wis.
CROWGEY, WILLIAM. .. ... iiiiieiiiirnnnannenns Bessemer, Mich.
CUNDY, H. J........ e e eeeereeiaaas Quinnesec. Mich.
CUNDY, J. Hooooitit ittt iiecieeineeenenanns Iron Mountain, Mich.
CUNDY, J. Joiiiiiii ittt ieet et eanneenennnns Quinnesec, Mich.
DAVIDSON, O. C..iiiiiitiiiteteeencnnnnnanns Iron Mountain, Mich.
DEMMERT, H.......iitiiittietenenneecnonanscannns New York, N. Y.
DENTON, F. W.. ittt itititiienineonensnannes Painesdale, Mich.
DICKENSON, E. S..iviiiiiitiiiitteneiiiienennennns Quinnesec, Mich.
DUNBAR, FRANK. ... ...ttt iiiiiiaieieennnas Marinette, Wis.
DUNCAN, M. M... ..t tiiiiiiiiiiniennennnecnnennns Ishpeming, Mich.
EARLING, H. B..... et eeerectiteeeretee e eeaas Milwaukee. Wis.
EASTMAN, E. C..oiiiiiiiiiiii it iieiie e cnnaes Marinette, Wis.
EDWARDS, J. Poooiiiiii ittt iiiientan e, Amasa, Mich.
EISELE, GEO. J..cii ittt iiiieneeentnnoncsannns Iron Mountain, Mich.

ELLARD, H. F.ooooit it iiiiiiiieniennas Ironwood, Mich.
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ERICKSON, JOHN.......cccuune vesesesseesses..Crystal Falls, Mich.
FAVOR, GEORGE W...... eeenas erecieeee Ceereceeeane Chicago. Ills.
FESING, H . W.....oiiiitiiiiiiiiiieneanennnnas .....Houghton, Mich.
FEUCHERE, LEON C................ eeaes ».......Ishpeming, Mich.
FISK, FRANK . ...civiiititiiiieeiiinenanrennnns Iron Mountain, Mich.
FITZPATRICK, JOHN.......cccovveennncennnnns Crystal Falls, Mich.
FITZPATRICK, E. D.......ooviiiviiiennenn «eeee.....Marinette, Wis.
FLANNIGAN, R. Covoiviinitr tininnnreeneennnns eeaes Norway, Mich.
FLEWELLING, A. L............... Cerrereees ...Crystal Falls, Mich.
FLODIN, NELS P................. e teeteeaeeaas Marquette, Mich.
FORMIS, ANDRE.......ciititttenreraanscncsannnes Ishpeming. Mich.
FOX, JOHN M.......c.ocovinnnnas Ceereieeeeaans ...Ishpeming, Mich.
FRANQUIST, CAPTAIN........... eeerieenneeas Crystal Falls, Mich.
FRASER, W. H.....iiiviiiiinnneennns reeeeanaas Crystal Falls, Mich.
GARNER, W. A....c.iivvviiiincnnnes eereserenaneas Negaunee, Mich.
GENSET, G. F............ooovueen N eeeeas Iron Mountain, Mich.
GIBSON, T. Joeeovvvnnn.. SN Amasa, Mich,
GLASS, A. A..... Lesessessssosacesnssssassssssasacncnas Detroit, Mich.
GLEASON, FRED................ eeereecenteeaaeaas .Valcan, Mich.
GOLDSCHRINDT, HERMAN......... Ceteesereeeasaas Florence, Wis.
GOLDSWORTHY, JOHN........... eeeteeannas Iron Mountain, Mich.
GOLDSWORTHY, M............. Ceeteeecannanen Iron Mountain, Mich.
GOW, A. M....... Cheeeeresece e Ceeerereaes Ceereas Duluth, Minn.
GRAFF, W. Wi iiiiiiiiitnsrnncanaronennsens ...Ishpeming, Mich.
GREENE, W. E.......... et eereeeeeac et aneanen Cieveland, Ohio.
GREER, HOWARD, JR..... e et Chicago, 1lls.
GRIBBLE, S. Jtrntner ittt ieneneineennennenenens Ironwood, Mich.
GRING, G. W..ottiiiiiiiiiiieianrerecnnannunnnnnns Marquette, Mich.
GULGREN, WALTER. ....ccviitenee sovievanensess Iron' River, Mich.
HAIRE, N. W.iitttieiiieeeeeeerosscosesssesescsenns Houghton, Mich.
HAMPTON, C: Tiiverrnninrroneonnenonsescnnnas Iron Mountain, Mich.
HARDENBURG, L. M....cooiiieecreneroescaocsnsnennes Hurley, Wis.
HARRIS, S. T .ottt iitectocsrosossocosscsesssoanes Houghton, Mich.
HARRISON, SAMUEL.....cccocevevennnn PN . .Peshtigo, Wis.
HASTINGS, E. Xoooovvnevvnnns R A ...Green Bay, Wis.
HEDIN, A. Gioiiiirnninencectoctonceaseossnsannns Ironwood. Mich.
HELLBERG, G. A......cioiieiererncnannns Ceriereenes Norway, Mich.
HELMER, C. E.........coivveiennnn. Ceeeeteateanaas Escanaba, Mich.
HERMANN, OTTO............. Ceeaeceeasiten ereeans Florence, Wis.
HICKOK, B. E...iiiiiiiiiiertetinioseeeeansnssnscnns .Chicago, Ills.
HILL, HENRY......covcvevuunnns teseecssessessssses. . Norway, Mich.
HITCHENS, JOHN H........ccivtiveinennnn ...Iron Mountain.- Mich.
HODGE, J. Eoiiiviiiiitinnnnee vevenne cvssrnnnenss Marquette, Mich.
HOLMAN. J. W.iiiiiiienneanennnes tesessessessssssss..Chicago, 1lls.
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HOPKINS, EDWARD W............. Ceeteeeans Commonwealth, Wis.
HUNTOON, HARRY A.......ciiiiiiiiniinnnnnnnn. Ishpeming, Mich.
JACKA, E...ootitiitiiiiiiiie it ieiienennans Crystal Falls, Mich.
JACKA, J. S......ovuuuus P i eieinseensieesatancans Crystal Falls, Mich.
JAMES, STEPHEN........ Ceeetiree e, Iron Mountain, Mich.
JAMES, JOHN. ...iiitiiiiitntnennennenannnnns Iron Mountain, Mich.
JANSEN, F. A.. .. ittt ineenintenencnannennns Norway, Mich.
JENSEN. NELS C.....iiiiiiiiiinninnnnnnennns Commonwealth, Wis.
JETTNER, A. R......iiiiiiiiititneenetnnranaanaennnns Chicago, Ills.
JOBE. W. Hiiiiiiiiiiiiiiiiiieiiiinetntaanannnnns Stambaugh, Mich.
JOHNSON, CARL........iitiiitiiiiiiiiniteecannnnnns Florence, Wis.
JOHNSTON, W. Hutotiitiietiiineiieneenananann. Ishpeming, Mich.
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MENOMINEE RANGE.
By Joun L. BUELL, QUINNESEC, MICH.

To prepare a communication, which will prove of interest
to the members of the Institute, a brief sketch of the early his-
tory and successive development of the lower Menominee iron
range, while it may be a pleasurable task, is by no means an
easy one. To those here who consider only the present and
prospective productiveness of the district as a wealth producer,
such a paper will be of little interest. With the exceptional ref-
erences to the mines and operations at the present time, which
will only be referred to as illustrative of the remarkable devel-
opment of wealth and the approved and improved system of
mining applied in a section of country, which as late as 1870
was comparatively an unknown wilderness, there will be few
statistical or productive allusions. These facts can be more
readily and authentically obtained from the annual published
reports of the mining commissioner.

It is not generally known that a tradition exists with the
Menominee Indians, who were the only habitants of this range
prior to the discovery of iron ore; that, if any member of the
tribe should disclose to a white man the existence of a mineral
deposit, his speedy death was sure to follow in some manner.
It is not improbable that this superstitution may have, to a
degree, influenced the belated discovery and subsequent mining
operations on this range; for by bringing specimens, which
they could have so readily obtained, to the trading posts, would
have incited earlier investigation. Be that as it may,.surely it
is incomprehensible why, for so many years, the existence of
ore deposits in such vast quantity and great wealth should have
remained unknown.

Another embarrassment, and one of more substantial im-
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port, was the impression, generally heralded, that iron ore of
paying quality, and in sufficient quantity, could only exist in
the Marquette range. For some unaccountable reason, the geo-
logical formation of other districts, where indications of ore
were prevalent, not corresponding with those of the Marquette
district, precluded the possibility of the existence of paying ore.
This impression was general and so effective as to influence the
most active and noted explorers, among whom may be included
such men as Credner, Pumpelly and Brooks, men of national
reputation as geologists, and especially, that branch of geology
pertaining to minerals.

Dr. Credner, as state geologist, ventured so far as to pub-
lish in his report, the existence of a large deposit of highly
filicious iron ore on Section 11, 39-29, and Brooks and Pum-
pelly, with John Armstrong as guide and woodsman, traversed
every section of the lower range, when making the selections of
lands for the Canal company. Let it be said in extenuation of
Dr. Credner that he was making a superficial geological inves-
tigation, studying only outcrops, or surface disclosures, for the
purpose of establishing the geological structure of the territory.
The other gentlemen, while indefatigable in their selections of
the best pine and hardwood lands, were not indifferent to those
where mineral indications were favorable. They did no little
digging on this and the Metropolitan range, but in no instance
did they find any deposits of standard ore. Certainly none
which they ever disclosed. The edict had gone forth. “There
was no good ore outside of Marquette county,” and, burdened
with this phantasm, they strolled blindly over locations from
which millions of dollars’ worth of ore have since been ex-
tracted and millions more are yet to come.

It was in the months of October and November, 1858,
when the writer journeyed from Leavenworth, Kansas, with a
four-wheeled palace car drawn by four yokes of oxen, up the
valley of the Arkansas river to Pike’s Peak, inspired by a report
which came from a small party of adventurers, who had left
Lawrence, Kansas, in June preceding, that gold had been found
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at the mouth of Cherry Creek, on the head waters of the South
Platte river.

- It was in the spring of 1859, when a llttle group of men,
disheartened and disappointed, -domiciled in log shacks on.the
present site of Boulder City, witnessed the arrival of long trains
of sturdy farmers, from Iowa and Missouri, bound for the
Eldorado of their hopes. Misguided men! For they had sold
or mortgaged comfortable homes and invested their little all in
an outfit which was to secure them future wealth. Up to the
date of this influx of deluded immigrants, there had not been
mined ten thousands dollars worth of gold in the entire Colo-
rado district. They had simply been misled by the glowing let-
ters of men on the ground, who were fasting on lean deer meat
and wild onions, too poor to get away, knowing, full well, that
the farmers’ wagons would come, well laden’with flour and
bacon, anxious to exchange for a gold claim, the chief wealth
of which consisted of four stakes within which a pit had been
sunk and a few scales of gold mingled with the sand.

It was there and then that the memorable epigram, which
has passed into history, had its origin. One so characteristic of
* American energy. One of those farmers, all aglow with the
enthusiasm peculiar to gold-seekers, had inscribed upon the
side of his wagon in large black letters, the memorable words,
“Pike’s Peak or Bust.” Alas! A few weeks later, the same
wagon emerged from the mouth of the canon, homeward
bound. One yoke of cattle instead of three. Through the rents
in the wagon cover you could catch a glimpse of a haggard-
looking woman and three or four hungry and tired looking
little ones. The proprietor, with a drooping head and numer-
ous patches on his pants, tramped dejectedly along side of his
half-famished steers. Beneath the memorable words, -“Pike’s
Peak or Bust,” which had been his talisman through the long
tramp up the North Platte valley, he had inscribed the fated,
but truthful result of former hopes, “Busted by G!”

And yet, what was this despoiled and disheartened tiller
of the soil leaving behind him? A desert? A country devoid
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of wealth or of resources? Not so! He was turning his back
upon a territory far richer in mineral, in agricultural and
grazing resources than the state of Iowa, from whence he came,
and to which he was returning. :

It was from one of the mountain peaks overlooking to the
east, the limitless mesas, the home of the prickly pear, the rat-
tlesnake and the prairie dog, the broad valleys threaded with
inexhaustible streams of snow water, that another despondent
gold-seeker uttered an exclamation that will go down in history
as a truism in its application to Colorado, as well as to all parts
of the earth. “I can’t believe,” said he, “that God didn’t make
this country for some purpose.” And is not this true? It is
not yet known that any section of country has been created, that
did not in some form or manner become, or is to become, sub-
servient to the ambitions, or avarice, of men. The homesick
gold seeker of 1859 and 1860, were he to return to Colorado to-
day, would see the mesas and the valleys transformed into pro-
ductive farms; never crop failing, because of irrigation; its
mountain sides the grazing ground of countless herds of cattle
and sheep; its gold, silver, coal and iron mines; its smelters and
furnaces; its beautiful cities and villages ; its railways and high-
ways. - Its school houses and churches would lead him to ex-
claim, “Certainly was this country created for a puropse!”

And so, too, with the iron ranges of this region. No more
striking illustration of the rapid development of iron ore in our
country, or in the world, is observable than in the rapid opening
of the lower Menominee range and the Iron River, Crystal
Falls, Gogebic and Minnesota districts, disclosing ore fields over
a vast territory, which, a short time previous, if it had apprecia-
ble value in the eyes of men, was based solely upon the quantity
and quality of the pine timber standing thereon.

The location of this district, remote from water and rail
transportation, the reported severity of its climate, as also the
reported barrenness of its soil, all tended to divert the immi-
grants from this sectiori. Saw-logs and saw-mills were the only
hymns chanted on the Menominee and its tributaries. The first
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seventy-five thousand of pine logs cut on the Menominee, above
Lower Quinnesec Falls, was hauled by the New York Lumber
company, in the winter of 1870 and 1871, from the little point
of land where the outlet of Lake Fumee flows into the main
river, Section 3, 39-30. It was an experiment, to determine
whether or not, the logs would be of any value after passing
over the falls. It was a success; and from that time on the
entering of pine lands and lumbering-on extended lines on the
Upper Menominee and its tributaries were energetically pros-
ecuted. ' ,

The first exploring party to enter the territory embracing
the lower Menominee range, was Dr. N. P. Hulst, of Milwau-
- kee. As a representative of the Milwaukee Iron Co., he began
active exploration with a large force of men on Section 10, 39-
29, the summer of 1872. The exploration was not confined to
this point, but extended elsewhere along the range, consisting
of test-pitting and trenching, with the exception of a long drift
across the silicious formation on Section 10.

The writer is not informed as to what success attended Dr.
Hulst’s researches, but the exploration was discontinued~in the
fall of that year. :

In the fall of 1871, memorable for its devastating fires,
which prevailed at Chicago, Peshtigo and other points, the
writer, in company with John Armstrong, encamped at the lit-
- tle spring at the north end of Quinnesec avenue, on the present
site of the village of Quinnsec. While Armstrong was prepar-
ing dinner (it was his turn that day) a little stroll over the
bluff to the west disclosed the outcropping of the easterly term-
inus of the Quinnesec mine formations. This was near the
township line on the southeast quarter of Section 34, 40-30.
This tract had been entered by Sales & Lasier, with Agricul-.
tural Scrip, in 1864, but the entry had been cancelled and the
land withdrawn from the market, with all other even sections
in this region, to enable the Canal company to complete its se-
lection of 50,000 acres. It was not until the spring of 1873
that the title to this tract was restored to Sales & Lasier, and in
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May of that year, exploration was begun by the writer of this

paper with a force of fifteen men and prosecuted until a deposit

of blue ore was discovered on the 3rd of August, in the same

year. : ’

Where the ore was first struck it had a width of eleven
feet of clean ore, a jasper horse, four feet in width, and then
one foot more of clean ore. Seventy-five feet east the deposit
had a width of thirty-three feet. The analysis of this ore gave

" sixty-six per cent. metallic iron, four per cent. sﬂlca and .013
per cent. phosphorus.

In the spring and summer of 1874, fifty-five tons of it was
hauled to Memoninee on sleds and wagons and smelted in the
furnace at that point, with a mixture of Jackson hard ore and
Winthrop. The last furnace charge was entirely of the Me-
nominee range ore, thus establishing its tractability. Robert
Jackson, superintendent at the furnace, spoke in the highest
terms of the quality of the ore. This was practically the first
test of standard ore from the Menominee range and was the
incentive to rapid and successful exploration along the entire
formation. .

The following schedule of explmtatxons and development
which Dr. Hulst has kindly furnished, is given as follosw :

Norway mine, discovered by Martin Kilgallon, then sta-
tion agent of C. & N. W. railway at Vulcan, late in the spring
of 1878. A spur track was built into the mine that summer and
fall, and some 5,000 tons shipped before navigation for the
year ended.

The Cyclops was discovered Oct. 1st, 1878, and Oct. 24th
of the same year was shipping 150 tons per day.

Vulcan mine was discovered in 1873 and developed in
1876 and first shipments made in 1877, as soon as the Menom-
inee railroad was completed to it. _

The Breen mine was discovered by the Breen Bros., Thos.
and Bartley, prior to 1872. Exploration work was continued
on it in 1872 and 1873 by the Milwaukee Iron Co., of Milwau-
kee, Wis. It was operated by the Menominee Mining company
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in 1877, and for that year its shipments were 5,812 tons.

The East Vulcan mine was opened up in 1879.

The Quinnesec mine was opened up partly as an open pit
in 1877 and first shipments of ore were made in 1878.

The Emmett mine was opened as an open pit in 1877 and
during 1878 there were shipped 11,523 tons.

- The Cornell mine was discovered in 1879 by John R.
Wood. During 1880 it produced 30,856 tons.
- The Keel Ridge mine was discovered in 1879 and ship-
ments of 11,445 tons were made in 1880.

The Curry mine was discovered in 1878 and shipments to
the extent of 13,010 tons were made in 1879.

The Saginaw mine, latet called the Perkins, was owned by
the Saginaw Mining company. . Capt. Sam Mitchell, of Negau-
nee, was principal owner. It was discovered in 1878 and made
a shipment of 13,492 tons in 1879.

The Stephenson mine adjoined the Perkins mine on the
north. - This property was owned and operated by the Lum-
berman’s Mining comipany, composed of lumbermen, whose
lumber mills were at Menominee and Marinette. The mine
was discovered in 1878 and shipped 798 tons in 1879. This .
company also owned and operated the Ludington mine at Iron
Mountain. It was discovered in 1879 and in 1880 made a ship-
ment of 8,876 tons. : '

The Chapin mine was dlscovered in 1879, in 1880 it made
a shipment of 34,556 tons. '

The Indiana mine was dlscovered in 1879 It produced
709 tons in 1880.

The Millie mine was - dlscovered in 1880 and its first sea-
son’s shipments was in 1881 of 4,352 tons.

To this list should be added subséquent and recent discov-
.. eries, the Pewabic, Aragon, Loretto, Munro, Traders, Walpole,
Vivian and Cundy. Of the foregoing the Keel Ridge, Cornell,
Indiana, Quinnesec, Cyclops, Emmett and Stephenson are ap-
parently worked out and abandoned. The Indiana closed on
account of excessive water and the Cundy is temporarily idle.
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The Saginaw and the Breen are being reopened, the Hamilton,
a recent discovery not mentioned in the above list, and the Lud-
ington have been merged with the Chapin, and the Curry with
the West Vulcan. Below is given the estimated product of
each mine for the year 1905 and the:force at present employed

at each location: . :
Mine. Prodnct. Force Employed.

Chapin ...... ....ciiiiiniiininnnnns 972,000 . 900
Pewabic, Walpole............ ...... 630,000 533
Traders 80
Vivian ... 95
Munro. .. 90
Aragon 570
Vulcan, E. Vulcan.........co0 cvuens 425,000 650 -
Loretto ...... e iteeceee siesesienns . 94,000 i 174

Making a total product for the year 1905 of 2,796,000
tons, with an aggregate force of about 3,000 employes.

The product is keeping up, if not exceeding, former years,
with the number of employes somewhat reduced, because of the
application of improved machinery, underground haulage and
improved methods of mining. The quality of the ore produced
is not so good as that of former years, yet all of that produced
finds a ready market and no complaints are heard from the
operating corporations. The scale of wages is as high, ‘if not
higher, than ever before on the range. This standard of pay,
in the face of reduced value of ore, is only maintained by the
use of improved machinery and most skillful management in
the raising and shipping of the product.

It is gstimated that the ore is now delivered on the cars at
some of the mines at a cost 60 per cent. less than in former
years. When ore was worth from $8 to $12 per ton, the oper-
ator could afford to be somewhat indifferent as to the cost of
production, but with a price of $4 at the end of the market,
it behooves the management to exercise the utmost economy
and skill in the operation of his mine. The Chapin, by far the

heaviest producer on the range, has underground electric haul-
age. It may be of interest at this time to give an extended
sketch of this remarkable property, which shows a total prod-
uct up to Jan. 1st, 1905, (Hamilton and Ludmgton included)
of 13,599,378 gross tons.
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The Chapin was discovered in 1879 and made its first
shipment, 74,000 tons, in 1880. Since that date, with the ex-
ception of 1892 and 1893, it has been a constant and heavy
producer. The ore body consisting of a series of lenses extend-
ing easterly and westerly 6,100 feet, with a varying width of
from fifty to one hundred and fifty feet. The greatest depth
yet reached in the mine is 1,460 feet. The standard ore is
worked out down to the eleventh level, a distance of 860 feet,
yet large bodies of merchantable ore still remain much nearer
the surface at both the easterly and westerly termini. The cav-
ing process is and has been for some years used in this mine,
making the mine much more secure against accidents and per-
mitting the extracting of all the ore at a much less cost than
under the old system of mining. The management does not
hesitate to assert that under a pressing demand for ore one mil-
lion tons could be annually raised through the Hamilton shaft
alone. The immense body of ore still in sight indicates many
years of heavy production in store for this property.

Exploration on this range for the.past few years has been

~quite general, but so far as disclosed with but little success.

The diamond drill seems to be the active agent in these
researches. The question of formation is a perplexing one.
Many different theories are advanced and each explorer seems
to have his own. Each and all seem to conclude that when lime-
stone (so-called) is reached that it is useless to prosecute the in-
vestigation further. This in the face of the fact that all deposits
of the standard blue ore on the ranges are in the direct longi-
tudinal trend of the limestone—in the limestone, not along side
of it—all drills pointing to the north and none to the south. I
know of no diamond drill which has ever been placed on the
range with a view to penetrating the formation immediately
north of the lime-rock. They all drill away from it. Never,
until the limestone, with a width over all of four miles and a
length of from eighteen to twenty, has been thoroughly cut with
the drill, can any man say that.the lower range has been thor-
oughly explored. With the immense deposit of ore at the
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Pewabic between two beds of limestone, with the Walpole in
the midst of it, with. the Quinnesec, Norway, Saginaw and
Cyclops and portions of the Aragon in the direct trend of an
immense deposit of limestone, who will deny the proposition
that the new place to look for standard dre is in the limestone
and not along side of it?

The corporations engaged in mining on the range at the
present date consist of the Oliver Iron Mining company, an ad-
junct of the U. S. Steel corporation, operating the Chapin, Ara-
gon and Cundy mines, under the management of O. C. David-
son; the Pewabic, operating the Pewabic and Walpole mines,
the Mineral Mining company, operating the Breen and Nanai-
mo mines, both companies under the management of E. F.
Brown; the Penn company, under the superintendency of Wil-
liam Kelly, operating the Vulcan properties; the Buffalo &
Susquehanna Coal & Iron company, with Capt. McDermott at
the head, operating the Munro ; the Antoine Ore company, with -
W. A. Watson as superintendent ; Capt. Henry Truscott, super-
intendent for the Loretto Iron company at the Loretto; Pick-
ands, Mather & Co., with Chas. E. Lawrence as superintendent,
operating the Vivian. This, in brief, comprises all the compan-
ies engaged in mlmng operations at the present date on the
lower Menominee iron range.

It is in order at this point to touch briefly on another enter-
prise incidental to the iron ore interest. Within the limit of the
range, or accessory to it, are seven great water powers; the
two Twin Falls, the Horse Race, the Upper and Lower Quin-
nesec, Sand Portage and Sturgeon Falls. Four of these at the
present date are unoccupied and the immense power at com-
mand is going to waste, i. e., the Twins, the Horse Race and
Sand Portage. The Upper Quennesec is and has been for many
years occupied by a large compressor plant, the compressed air
from which is used for mining purposes by the Chapin mine at
Iron Mountain. The Lower Quinnesec, at which there is in
operation one of the largest paper and pulp mills in the country,
(not incidental to the ore business), the Sturgeon Falls, where
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the Penn Iron company has recently begun the construction of
an immense electric plant to supply power for the operation of
its mines. It is to be expected that the other water privileges
named will soon be utilized for manufacturing or other pur-
poses. ‘

Notwithstanding the existence of ore in shipping quantity
was fully demonstrated before the expiration of the year 1874,
and notwithstanding the heavy demand for lumbering supplies,
which at that time were being hauled on wagons from Me-
nominee, it was not until the spring of 1877 that the Menomi-
nee River railroad, from its junction with the Northwestern
at Powers, was completed to Quinnesec, in 1880 the road was
extended to Iron Mountain and thence in successive periods to
" Iron River, Crystal Falls and the Gogebic ranges. The delay
in the construction of the road as far as Quinnesec arose from a
matter of doubt on the part of capitalists as to whether this
range would sustain a railroad costing exclusive of equipment,
$475,000. The road paid for its construction in its first year of
full operation, and this little stretch of railroad from Iren
Mountain to Escanaba, since it began operations, has paid for -
many hundreds of miles of track on the western prairie. We
have now three railroads penetrating the range, the Chicago &
Northwestern, Chicago, Milwaukee & St. Paul, and the Wis-
consin & Michigan. All are doing an ore-carrying business
and this with the other traffic incidental to the operation of our
mines and the development of a comparatively new country,
seems to provide an ample business both in passenger and
freight traffic.

It is true that our section is virtually denuded of tlmber
but the sturdy farmer is rapidly invading the brush and stump
land, and green fields, well-filled garners and fatted calves are

rapidly assuming the place of the lordly pine so ruthlessly
swept away by the unsparing lumberman. With its rich clay
loam as a foundation, with abundant streams of living water,
salubrous climate and a market hungry for every farm product,
the lower range bids fair to become one of the leadmg agricul-
tural districts of the state.
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Another factor in our development is worthy of reference.
It is that of good roads. Some two years since the county
roads system was adopted in this range. Since this time there
have been quite a few miles of the main road through the coun-
try graded and rocked and that already finished will compare
favorably, if it does not excell, any country highway in the
state. Should you gentlemen, during your visit, be afforded
the opportunity, as you possibly will, of riding over it, you can
take lessons from its efficient spirit, William Kelly, who is su-
pervising the work.

This, gentlemen, concludes the tax upon your patience, but
before a final closing, reference is in order to some of the by-
products of this range—products more useful than ornamental,
and yet highly ornamental. Attention is called to a few of the
young men who came to this range of an early date and in
minor positions linked their destiny with its mining progress.
"We are proud of them, proud of their positions and prosperity,
proud to think that the range can claim them, with all the en-
viable reputation they have acquired as practical miners—can
claim them as some of its most complimentary productions.
Among these we find the names of Hulst, Cole, Davidson, Mac-
Naughton, Jones, Brown, McLean and many others. Their
hair is beginning to ripen, the sight dimming somewhat, but the
purpose of their lives is still before them for a worthy and suc-
cessful completion.

The list of absentees of those who were 1dent1ﬁed with the
early development of the lower range is a large one. It includes
the names of Conro, Brown, both of the Kimberlys, Foster,
Williams, Stockbridge, Ludington, Stephenson, VanSchaik,
Wells, Ingalls, both of the Olivers, Rundle, Bartley Breen and
others not now occurring to memory. All these have crossed
the dark river, and others are trimming their sails for the fate-
ful voyage.
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THE UTILIZATION OF EXHAUST STEAM FROM
ROLLING MILL ENGINES, HOISTING ENGINES,
STEAM HAMMERS, ETC, BY MEANS OF
STEAM REGENERATORS AND LOW-
PRESSURE TURBINES ON THE
RATEAU SYSTEM.

By Mr. L. Bartu, CHicAco, ILL.

Owing to various well-known technical difficulties inter-
mittent running engines, such as those used in mines and steel
works, have not advanced in the economy of steam to the
same extent as have continuous running engines, and even
when superheating and central condensing systems are applied,
the consumption of stzam in the former type of engine is far
greater than in the latter.

Reversible rolling mills and hoisting engines generally
. exhaust direct to atmosphere and the consumption per H. P.
is very high. The average consumption of cogging mill en-
gines, making allowance for stops, is about 20,000 to 30,000
pounds per hour; the consumption of engines driving finishing
trains varies from 35,000 pounds for rail and merchant mills,
to 50,000 pounds and sometimes a great deal more for large
plate mills.

From definite tests we know that the great number of
hoisting engines non-condensing consume at least 80 to 100
pounds per effective H. P. hour in mineral hoisted.

As illustration, if we assume that the engines in a mine
of in steel works use 32,000 pounds of steam per hour and
that this steam is expanded from atmospheric pressure to a
vacuum of say 26 inches, according to Rankine’s formula,

this quantity of steam would be capable of developing theoretl-
cally in the neighborhood of 1,800 H. P.
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Hoisting engines of moderate size consume large quanti-
ties of steam. The nature of their work itself shows plainly
that the best type of engine cannot have a low steam consump-
tion per useful H. P. as compared to an engine where the load
is practically constant. The problem of ultilizing the enor-
mous quantity of heat thus going to waste involved two vital
questions: .

First. What motor could utilize to advantage pressures
in the neighborhood of one atmosphere absolute?

Second. Is it possible to obtain a constant flow of steam
with slight variations in pressure from the exhaust of engines
working with starts and stops, without interfering with the
running of the main engine?

The first question is no great problem as it is well-known
that the efficiency of low-pressure turbines is very high.

The second question has been solved by Dr. Rateau, pro-
fessor in the School of Mines of Paris, by his steam regener-
ator.

THE NATURE AND FUNCTIONS OF THE REGENERATIVE STEAM
ACCUMULATOR.

The possibility of utilizing the exhaust steam from con-
tinuous-running reciprocating engines in a turbine presents no
difficulties. The difficulty of application, however, to engines
whose exhaust is irregularly intermittent whilst the turbine
requires a continuous supply of steam, has been overcome in
‘the following manner. The principle upon which the appara-
tus is based involves the application of the properties possessed
by saturated steam and saturated liquids respectively when
brought together, and of the heat exchanges which take place
between the steam and water, either directly or through the
medium of metallic surfaces. Under any specified conditions
of pressure and temperature these two fluids-saturated steam
and steam-saturated-water composed as they are of similar
molecules, preserve a reciprocal condition of equilibrium; so
that any variation of this equilibrium determines the transfor-
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mation of either form of fluid into the other form, with a cor-
responding absorption of heat in one case or liberation of heat
in the other. .

This property being granted, if the intermittent exhaust
steam is conducted to a receiver containing cast iron and water,
the cast iron will absorb heat, and cause upon its surface the
condensation of a certain quantity of steam, which remains in
the state of steam-saturated water. Owing to this condensa-
tion, heat accumulates whenever an abundant supply of steam
arrives in the accumulator and causes an elevation of tempera-
ture, and such steam as is not condensed causes a slight rise in
pressure: This rise of pressure is adjustable, and is only rela-
tive, as all these functions may, if necessary, be carried out at
or below atmospheric pressure.

When the supply of exhaust steam ceases, the steady de-
mand of the turbine reduces the pressure and provides the nec-
essary disturbance of heat equilibrium. The latent heat of the

" steam held in reserve by the cast iron and the water serves to
vaporize a given weight of water, and the flow of steam to the
turbine is thus maintained absolutely constant. '

These exchanges of heat take place with extreme rapidity,
and the necessary fluctuations of temperature and pressure can
be exactly regulated by the design of the accumulator and the
regulation of the relief valve.

This, then, is the principle of the Rateau regenerative ac-
cumulator. Its action can best be compared to that of ‘the fly-
wheel of an engine. The mass of the fly-wheel stores excess
energy and gives it out when required ; the mass of the accum-
ulator stores heat and gives it off in the form of steam when
the turbine requires it. ,

The weight of material necessary for the regeneration
increases in proportion to the quantity of steam to be regener-
ated per hour and the duration of periods of stop of the rolling
mill or other engines.

CALCULATION OF THE DIMENSIONS OF AN ACCUMULATOR.

The weight of materials necessary to the regeneration of
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steam increases in proportion to the quantity of steam per hour
and the duration of the stops. Suppose, for instance, it is
desired to construct an accumulator where water only is em-
ployed as a heat retaining body. During each stoppage of the
primary engine the accumulator must give up a steam equal to

Qt

" 3600

Q being the weight of steam per hour and t the duration of
each stoppage expressed.in seconds. : :

These P pounds of steam contain at atmospheric pressure
966 B. T. U. per pound. Whence the accumulator must be
figured to be capable of giving up P x 966 = N. B. T. U.
‘within the allowable limits of variation of pressure.

Calling Z the variation of pressure corresponding to these
pressure limits existing between the commencement and end of
each period of rest, and if x be the required weight of water
forming the ‘“heat fly-wheel,” we have (the specific heat of
water being unity).

N P
X = — = 966 —
zZ Z

If, in place of water, the “heat fly-wheel” is composed of
cast-iron, of which the specific heat is about 0.11, a mass of
iron will be required nine times as great as we have obtained
above. For example, the steam consumption of the secondary
engine being 2,200 pounds per hour (corresponding to about
77 effective horse-power), the duration of each stop being one
minute (or 60 seconds) and the allowable range of tempera-
ture 10 degrees F., then we have

220060
P= ———— — 366
3600
and the accumulator must deliver
36.6 X 966 = 35,400 B. T. U.

Whence, the weight of water necessary to deliver this quantity
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of heat per minute, with a range of temperature of 10 degrees
F. is

55400 :
—— = 3540 pounds, or about 1.5.tons.
10

1.
For cast-iron, a weight of 61_1 = 13.75 tons, is required.

MIXED REGENERATOR WITH C. I. TRAYS CONTAINING WATER. -

This type of accumulator has been in use at the Bruay,
mines, in the Pas de Calais, since, Augsut, 19o2. The accumu-
lator consists of one or more cylindrical vessels of sheet steel,
placed vertically or horizontally, and inclosing a number of
C. L trays filled with water. (Fig. 1.)

The steam enters at the top, and is distributed over the
trays by the central passage, a portion passing straight through
to the outlet goes to the turbine. The steam passing down the
center passage is baffled by the plate at the bottom and forced
to pass between the trays, spaces being formed by distance
pieces cast on the trays. The steam that is regenerated passes
out at the outlet shown near the bottom of the .vessel, and
passes to another similar accumulator, which is connected to
the pipe leading to the turbine.

An oil-separating chamber is formed at the top of the
first vessel; and should any oil pass, there is little probability
of its settling on the surface of the cast iron, owing to the
brushing action of the steam.

The accumulator is fitted with relief and automatic drain
valves. )

SIMPLE WATER ACCUMULATOR.

In this type of accumulator the mass consists of water
only. The economy in first cost is important, as water costs
nothing. Water, however, is a bad conductor; and the diffi-
culty to be faced is to obtain a sufficiently rapid interchange of
heat between the water and the exhaust steam. This difficulty
has been overcome by causing violent circulation in the center
of the liquid, so as to increase the amount of contact between
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steam and water particles.

The accumulator (Fig. 2) consists of one or more hori-
zontal cylindrical bodies of wrought-steel plate, in the interior
of which are arranged a number of elliptical tubes, AA, which
extend from end to end of the vessel, and are so placed as to
leave spaces between them: There are, as a rule, four to six
tubes, in pairs; and the adjacent sides of each pair are pierced
with a number of small holes. Baffle plates are arranged
above the space between each pair of tubes.

The steam enters by the .pipe shown at left hand of side
elevation, through the non-return valve, and passes to the
interior of. the elliptical tubes, and escapes into the spaces
through the perforations. The circulation of the water takes
place in the direction of the arrows; the baffle plates placed
above each pair of tubes prevent the water from being thrown
into the steam space. This flow of steam gives an extreme
degree of steam saturation to the water; and the slight back
. pressure which at first sight might be expected, owing to the
head of water above the rows of perforations, is thereby
reduced to insignificant proportions.

When the supply of steam from main engine ceases, the
water liberates the latent heat it has absorbed, and an even
flow of low-pressure steam is given off, whilst the steady
demand of the turbine reduces the pressure in the accumulator,
causing the steam still retained in the tubes to escape, maintain-
ing the circulation of the water, and facilitating the liberation
of the steam. Experience has shown that the whole of the
contained water participates in the regenerative action. The
steam is taken from the top of the accumulator to the turbine,
and the pressure can be regulated by the relief valve shown.
The water-level is maintained constant by a ball-float contained
in a small tank arranged at the back of the regenerator.

ACCESSORIES.

. The accumulators are fitted with the following accessories :
Adjustable Relief Valve—This valve is fitted to regulate
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the limits of pressure in the accumulator, and to allow the steam
to escape when the turbine is stopped or working on a light
load. It also ensures the absence of undue back pressure in the
cylinders of main engines. This valve may be connected to the
condenser so that if the turbine is standing the main engines
_may have the benefit of the vacuum, and in cases where surface
condensers are installed, pure hot water will be saved for use in
boilers. :
Non-Return Water Valve.—This valve is generally neces-
sary ‘with water accumulators, to prevent any possibility. of
reflux of water towards main engines during long periods of
stoppage. It is placed in a by-pass connecting the steam reser-
- voir of the regenerator and the exhaust pipe of main engine.
Automatic Level Regulators and gauge glasses are fitted
to water accumulators, and automatic drains to mixed or scrap
type -accumulators.

LOW-PRESSURE SECONDARY MACHINES.

The constant current of steam coming from the accumu-
lator goes to feed a low-pressure motor. This could, theoretic-
ally, be a piston machine; but the steam pressure being that of
the asmosphere the cylinders and ports would have to be of
such enormous dimensions to handle the necessary volumes of
steam, that the efficiency would be very low; and, moreover,
its size and weight would render the costs of installation pro-
hibitory. ' '

. Further, the net power of such an engine would be very
much lower than that obtainable from a turbine, owing to the
greater friction load, but chiefly on account of excessive con-
densation; these losses in reciprocating engines being greatest
when initial pressures are low and condensing is resorted to on
account of the great drop in temperature of steam at low pres-
sure for very small drops of pressure. Thus, steam at 120
Ibs. absolute has temperature of 341 degrees Fah., and steam -
at 15 Ibs. absolute has temperature of 213 degrees Fah. There
is therefore for a fall of 105 Ibs. pressure a fall in temperature
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of 128 degrees Fah., or a mean of 1.2 degrees Fah., for every
pound of pressure.

When dealing with low pressure, however, we have very
much greater drops in temperature per pound of drop pressure.
Steam at 15 lbs. absolute has a temperature of 213 degrees
Fah.; steam at 2 lbs. absolute has a temperature of 126.3
degrees Fah. Thus, for a difference of 13 Ibs. in pressure, the
fall is 86.7 degrees Fah., or a mean of 6.7 degrees Fah. per
pound drop in pressure, i. e., over five times that in the case of
steam expanding from 120 lbs. to 15 Ibs. absolute.

The difficulty of internal condensation is almost entirely
removed by using a steam turbine, as there are no fluctuations
of temperature between limits of initial and exhaust pressures.
Moreover, the high speed of steam at these low pressures can
be . fully turned to account.

Professor Rateau, in addition to having attained remark-
able results with high-pressure turbines, has devoted much
time and study to the question of turbines for use with the
lowest ranges of pressure, with the result that in his multicell-
ular type of low-pressure turbine he has obtained efficiencies of
from 65 to 70 per cent. of the theoretically perfect engine.

The Rateau turbine is now so universally known that a
description of it need not be given, especially as the designer
has himself so lucidly set out the principal advantages of his
remarkablé system in a number of communications. These
turbines having an important bearing on our subject, -I will
recall briefly the special advantages they present for the rational
use of exhaust steam. '

COMPOUND TURBINE SYSTEMS.

Under certain conditions of working in steel works, and
more particularly in mines, the main engines stop working for
longer periods than the accumulators have been designed to
accommodate. In order to render the turbine independent of
the main engines, the low-pressure inlet valve is fitted with
specially-designed reducing valve, so regulated that when the
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pressure in the accumulator falls below a predetermined and
adjustable point, live steam at reduced pressure is admitted.
Owing to the considerable degree of superheat caused by
expanding steam of boiler pressure by wire-drawing in a reduc-
ing valve to atmospheric pressure, the consumption of the tur-
bine when working with high-pressure expanded steam is lower
than when working with exhaust steam. For instance, a tur-
bine using 35 Ibs. of exhaust steam per E. H. P. working with
a vacuum of 25 in., will only use 22 Ibs. of steam when using
boiler steam expanded in 'reducing valve to atmospheric
pressure.

This result is usually good enough for steel works work-
ing day and night shifts, as the periods of abnormal stoppage
of main engines, necessitating use of live steam, are not fre-
quent; the demand for power also falling off greatly when the
mills are stopped.

~ In the case of mines, however, when the hmstmg engines

are only working 10 hours per day, and the full power of the
turbo-generators may be required throughout the 24 hours for
pumping, air compressing, etc., a demand has arisen for more
economical working under live steam.

Professor Rateau, therefore, devised the system of supple-
menting the low-pressure turbine with a high-pressure turbine
~ which revolves idly whilst the main engines ave exhausting to
accumulator, but which is automatically fed with high-pressure
steam at the moment the pressure in the accumulator falls be-
low a predetermined point. This high-pressure turbine
exhausts to the low-pressure turbine in the ordinary way.
Such a group is shown in Fig. 3, and must be regarded as a
high-pressure turbine system using under the most economical
conditions either high-pressure boiler steam or exhaust steam |
from the accumulator system. With a good vacuum this
group only requires from 15 to 17.6 Ibs. of live steam per E.
H. P. hour, and from 26.5 to 36.5 lbs. of regenerated exhaust
steam, depending on the degree of vacuum obtained.

Should the amount of power required exceed that obtain-
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able from the exhaust steam available, a combination of high-
pressure and low-pressure turbines, as described above, would
be the cheapest and most satisfactory method of working.

The group of turbines illustrated in Fig. 3, was arranged to
work under an extraordinary series of combinations, and the
design required the greatest care. The plant is working at the
Reunion Mines of the Madrid Saragossa Alicante Railway
Co., in Spain, and comprises two groups of 350 E. H. P., each
of which can be supplied either simultaneously or separately
with low-pressure exhaust steam, or with steam coming from
one group of boilers at 71 lbs. per square inch, or from another
group of 170 lbs. per square inch.

In small plants the high-pressure and low-pressure turbines
are combined in one shell.

ADVANTAGES OF THE RATEAU SYSTEM COMPARED WITH CEN-
TRAL CONDENSING PLANTS SHOWING THE EXTRA
EFFICIENCY OBTAINED BY THE INTERPOSI-

TION OF THE ACCUMULATOR SYSTEM.

~ In cases where central condensing plant already exists, the
saving in costs effected is still very great even when allowance
has been made for loss of benefit of vacuum in the cylinders of
main engine. It must be noted, however, that in cases where
the main engines are overloaded and require a total absence of
back pressure or even a slight vacuum, it is possible to work
‘with a partial vacuum at the turbine inlet, as will be seen from
Table I., with an inlet pressure of only 7.1 Ibs. absolute, the con-
sumption of steam per electric H. P. is only 36.4 Ibs.
Of course this arrangement reduces the power recoverable
and should not be used unless circumstances necessitate its
adoption.

TABLE 1.

Pressure at Admission
. 1bs. absolute per sq. in.
Vacuum at Outlet of Tur-

bine.... ...... ....... 29.4 14.7 71
inch.
Surface Condenser ......27.5 20.56 26.5 36.4 Consumption
Jet Condenser ........... 26 23.6 31.8 475 per electric

Ejecto Condenser ........24.6 26.5 36.4 61.8 H. P. hour.
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The saving effected by interposing the accumulator and
turbine between the main engine and the condenser is due to
the fact that the turbine carries the expansion of the steam to
its extreme limit whilst doing useful work whereas the great
amount of heat contained is given us uselessly if the condenser
only is fitted. Calculations show clearly the justification of the
foregoing claim.

Suppose for example that the average consumption of the
engines exhausting to atmosphere is 32,000 Ibs. per hour, we
can determine the benefits arising ' '

(1) ~ From the application of condensation only;

(2) From the application of accumulator, turbine and
condenser.

(1) Condensing under the best conditions corresponds
to a saving of 15 to 20 per cent., this figure being impossible
to attain under the running conditions of hoists, however for
purposes of demonstration we will take the latter figure; 20
per cent. of 32,000 corresponds to 6,400 lbs. of steam saved per
hour. Now if this steam be used in a high class piston engine
driving a dynamo and consuming, say, 16 lbs. of steam per
hour, we have a theoretical gain of 400 H. P. made by conden-
sing. I say “theoretical” advisedly because it has been the ex-
perience of several steel works’ and mines managers that the
addition of condensers to their main engines has not reduced
either number of boilers required to steam their engines or
their annual fuel expenses. '

Now suppose the whole of the 32,000 lbs. of steam on its
way to the condenser be passed through a Rateau accumulator
and turbine, assuming that the vacuum is about 27 allowing 20
per cent., for condensation in engine cylinders, pipes, etc., we
have 25,600 Ibs. of steam available and with a consumption per
E. H. P. of 30 Ibs. a total of 850 E. H. P. is recoverable or
more than double the benefit obtained by the use of condensing
plant only.

If it is desired to henefit the rolling mill or other engine by
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a certain degree of vacuum, there is nothing to prevent the
feeding of the turbine with steam at a pressure below that of
the atmosphere. ¢

Table 1 shows the actual consumption of steam which has
been observed on three different installations under actual
working conditions. -

The 'second column of consumption refers to the normal
case in which the turbine works at atmospheric pressure.

The first, to the case in which with the object of increas-
ing to the utmost the advantage of the turbine the pressure of
the exhaust steam has been raised to 29.4 lbs. absolute’; and the
third corresponds to the employment by the turbine of an ex-
haust pressure of only half the atmospheric pressure, or, in
other words, the turbine works with a vacuum of about 14
inches of mercury at the inlet.

It may happen in a plant consisting of reciprocating inter-
mittent working engines with an accumulator turbine system
and a central condenser, that the turbo génerator will work
during a portion of the day on a reduced load.

It is only necessary in this case—the relief valve on the
accumulator being adjustable and connected to the condenser—
to reduce the resistance of the spring to establish a lower pres-
sure, say, 7.3 Ibs. absolute throughout the system.

The main engines will thus derive a larger proportion of
benefit from condensation, and still the required amount of
power will be furnished by the turbine.

If there be no objection to increasing the back pressure in
the main engine cylinders, even greater advantages accrue.
.Take, for example, an engine consuming with free exhaust 32,-
000 lbs. of steam per hour at, say, 100 lbs. per H. P. hour;
assume also the absolute steam pressure to be 71 lbs. per square
inch at admission.

If exhaust takes place at atmospheric pressure, the con-
sumption of the attached turbine will be 31 Ibs. per electric
H. P. hour. The 32,000 lbs. of steam used reduced by con-
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densation to 25,600 lbs. will then furnish the plant with a sup-
plement of power of

25600 ’ »
—:;1— = 825 electric H. P.

or a total with the primary engine of 1,145 H. P., which makes
the consumption per effective H. P. about 28 Ibs.

Suppose the pressure of exhaust be now raised to 30 lbs.
absolute, the steam will have to be admitted at a pressure of at
least 9o lbs. per square inch absolute, instead of 71, and the
area of inlet increased by about 25 per cent. in order that the
main engine shall develop the same power. The consumption
will then become approximately :

90
32000 X = X125 = 54436.
{

The turbine will, therefore, receive, making allowance for 20
per cent condensation, 8 x 54436 = 43548 lbs. of steam per
hour at 30 lbs. absolute per square inch.

With-this inlet pressure, the turbine consumption will fall
to about 22 lbs. per E. H. P. hour.

The extra power afforded will, therefore, be:
43548 ’
ey X 1979 electric H. P.

-t

The 54436 lbs. of steam would thus yield, including the
main engine, a total of 2,299 effective H. P." which corresponds
to a steam consumption over the whole system including main
engine, accumulator and turbine, of 23.5 Ibs. per H. P. hour
instead of 28 in the case of exhaust at 14.7 absolute.

SAVING EFFECTED. ‘ :

The economy resulting from the application of the Rateau

Plant can be ranged under two heads:

(1) SAVING IN THE COST OF INSTALLATION.

If the installation costs of a turbo generating plant with
accumulator are compared with that of an electric plant with
reciprocating engine and boilers, there is a marked saving in
favor of the former. This arises from the fact that the accum-
ulator regenerator is substituted for costly steam boilers and
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settings, flues and sometimes chimneys. The turbo generator
also is, as a rule, cheaper in first cost, and when foundations
and buildings are added in each case, the saving becomes much
greater as the turbo generators require practlcally speaklng no
foundations.

The relative importance of these various elements vary,
naturally, according to the condition under which the main
engine works and of local conditions as to water supp]y for cir-
culating in condenser, etc.

The great variation in cost of engines and generators
depending on type adopted, also renders the giving of exact
figures impossible, the question requiring special calculation for
each case. _

(2) REDUCED OPERATING COST.

These savings result principally from the fact that no
additional coal is burned while the primary engine is in opera-
tion, and also because, there being no additional boilers re-
quired, there are no maintenance, interest and depreciation
charges on them.

As an illustration, a 500 E. H. P. operating 20 hours a
day, 300 days per annum, will realize the following economies :

I. Saving of coal, 6,000 hours (coal at $2.00 a ton) . $9,000

2. Two firemen at $2.00 per day................ 1,200
3. Less fixed charges, say at 10%................ 1,200
Making an annual saving of................ $11,400

No boiler maintenance is also an important feature.

ADVANTAGES OF THE SYSTEM.
Easy to install; takes up very little space, and costs much
less than a reciprocating engine installation of the same power.
No attendance nor repairs on the steam accumulator.
The energy recovered by means of the turbines can be
used for driving dynamos, centrifugal pumps, and fans of low

or'high pressure, all extremely simple apparatus and easily
taken care of.

Great economy in operation. No coal or addltxonal boilers
required.
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The arrangement of the bearings outside the turbine pre-
vents all oil reaching the condenser.

Possibility of employing combined high and low-pressure
turbines, so that the steam, whether high-pressure or low-pres-
sure, is always utilized to the best advantage.

Generally a rational and more perfect utilization of the
heat energy contained in the steam.

APPLICATION OF RATEAU PLANTS IN OPERATION OR UNDER'
CONSTRUCTION.

The first plant was installed at No. 5 pit of the Bruay
Collieries, Pas de Calais, and since August, 1902, has worked
continuously and has given very satisfactory results. The
plant is shown in Fig 5. The exhaust steam of a winding en-
gine, regulated by a mixed cast-iron and water accumulator,
feeds a low-pressure turbine of 300 H. P. coupled to two con-
tinuous current generators. It may be of interest to state that
since the plant was first installed it has requiréd no repairs and
the turbine casing has never been opened. Table II gives a list
of observations taken under working conditions:

TABLE II.—OBSERVATIONS ON 300 H. P. TURBO-DYNAMO.

]
;3. = =3
- 2 oy ™ g
[ - g g ] L =
E I 32 28
g dg °g gs 2F
5 M £Q g% g8
. @ & o - = g Ry -~
g ©® £ Absolute Pressure S i °
gE - 2 on on g S
o $ g Entering Issuing q, & s
RPM. Volts. Amps.d = Ibs. per sq. in. &
1690  495. 385. 1905 259. 132  12. 22 395 0.559
1830 50 . 392. 1975 268.5 132 12. . 2.2 38 0.578
1840 503. 393. 198. 269. 133 12. 2.2 38. 0.581
1700 510. 472. 2405 327. 135 14. 2.56 285 0.559
1800 p15. 480. 247. 336. 136 14. 261 37. - 0.580
1691 . 505.6 399.6 202. 275. 137 12.8 2.318 39.5 - 0.631
1598 503.2 462.1 232.6 316.5 147 14.28 2.787 39 0.556

* The overall efficiency corresponds to the ratio of the electric
H. P. measured at the dynamo terminals, to the energy theoretically
contained in the steam consumed if used in a theoretically perfect

engine.
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Mines de la Reunion, Spain.—Accumulator of old rails
(Fig. 3); two 220 K. W., high and low-pressure turbines
condenser, (Rateau “Ejecto” type.)

Mines de Bethune, Pas de Calais.—Water-type accumu-
lator; high and low-pressure turbo-compressor compressing
2,100 cubic feet of free air per minute to 85 Ibs. per square inch.

Donetz Steel Works, Russia.—Mixed cast-iron and water
accumulator in two bodies; six turbo-generators 350 H. P.
each, total of 2,100 H. P. continuous current.

Poensgen Steel Works, Dusseldorf.—The installation at
the Poensgen Steel Works utilizes a central condensing plant
already existing. The steam regenerator is of the pig-iron tray
type. The weight of cast-iron is 120 tons. This regenerator
receives the steam from several engines, namely, a reversable
rolling mill and several power hammers. The total steam con-
sumption of those engines is 22,000 pounds approximately.
The variations in pressure in the steam regenerator are less
than 34 of a pound per square inch. A test of three days has
shown that the condensation which could take place in the
steam regenerator was practically null. This steam regenerator
is thoroughly protecte.d against radiation losses by a lagging of
insulating material. The low-pressure turbine drives a direct-
current dynamo at 1,400 R. P. M.; the vacuum in the con-
denser is 26 inches. The normal load of the set is 650 E. H. P.
The current produced thereby is utilized for lighting purposes
and for driving a rolling mill. Figs. 5 and 6, shows the regen-
erator and turbo-generator. -

Mines de Firminy, Loire.—The installation of Roche-la-
Moliere is equipped with a regenerator containing 25 tons of
water and receives the exhaust of a hoisting engine. The total
amount of steam consumed per hour is 9,000 pounds. The
trips of the cages are of about two minutes with stoppages of
1)6 minutes. '

The variations of pressure in the steam regenerator are
" less than 1.42 pounds per square-inch, although the stoppages
sometimes last as long as two minutes, which is